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® (54) Title: SINGLE NUCLEOTIDE POLYMORPHISMS AND COMBINATIONS THEREOF PREDICTIVE FOR PACLITAXEL 
m RESPONSIVENESS 



(57) Abstract: Single nucleotide polymorphisms (SNPs) and combinations of SNPs that allow an inference as to whether a cancer 
patient is likely to respond or not respond to paclitaxel (Taxol®) are provided. Also provided are methods of determining a whether 
a cancer patient should be treated with paclitaxel. 
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SINGLE NUCLEOTIDE POLYMORPHISMS AND COMBINATIONS THEREOF 
PREDICTIVE FOR PACLITAXEL RESPONSIVENESS 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
[0001] The invention relates generally to genetic markers useful for determining the 
responsiveness of a cancer patient to a treatment, and more specifically to single 
nucleotide polymorphisms (SNPs) and combinations of SNPs that allow an inference as 
to whether treatment with paclitaxel is likely to result in a therapeutic benefit to a cancer 
patient, and to methods of determining a course of treatment for a cancer patient based on 
such SNPs and combinations thereof. 

BACKGROUND INFORMATION 
[0002] Cancer is a leading cause of morbidity and mortality in most developed 
countries. Although some cancer have been linked directly to specific causes, for 
example, lung cancer in smokers, the cause of most cancers is not clearly defined. As 
such, few if any specific methods for preventing cancer are known and, therefore, much 
work has focused on improving methods of treating cancer in patients. 

[0003] Cancers generally are treated by surgery, chemotherapy, and radiation therapy, 
either alone or in combination. Surgical procedures have been improved, for example, by 
using computer assisted techniques, including high resolution imaging techniques, and 
microsurgery to more selectively excise tumor tissue while sparing normal tissue. In 
contrast to the selectivity of surgery, chemotherapy acts more systemically and is 
particularly useful for treating disseminated disease, including metastases. Unfortunately, 
the lack of selectivity of chemotherapy often results in substantial damage to otherwise 
healthy tissues, including rapidly dividing cells such as bone marrow and epithelial cells. 

[0004] The potential effectiveness of chemotherapy also can be limited due, for 
example, to selection of tumor cells that are resistant to the chemotherapeutic agent. 
Xenobiotic metabolism genes encode polypeptides that act to detoxify foreign compounds 
present in the body. While these genes evolved to allow humans to degrade and excrete 
harmful chemicals such as tannins and alkaloids, which are present in many foods and 
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from which many drugs are derived, they also can act to reduce the toxic effect of 
chemotherapeutic agents. 

[0005] The common anti-cancer drug, paclitaxel (Taxol®), is an example of a 
chemotherapeutic agent that is metabolized in the human body, in this case by members 
of the cytochrome P450 family members, CYP2C8 and, to a lesser extent, CYP3A4. 
Paclitaxel is isolated from the Pacific yew tree, and belongs to the group of medicines 
called antineoplastics. Paclitaxel has proven useful to treat cancer of the ovaries, breast, 
certain types of lung cancer, and a cancer of the skin and mucous membranes that occurs 
in patients with acquired immunodeficiency syndrome (AIDS). While paclitaxel can 
provide a significant therapeutic benefit to many patients, about one-third of the patients 
treated with paclitaxel are refractory to its beneficial effect. As such, paclitaxel treatment 
is initiated in a large number of patients that, ultimately, are not going to respond to the 
therapy. Since it takes time for a beneficial effect of paclitaxel treatment to become 
observable, significant time can be lost treating patients that otherwise could be treated 
using alternative modalities. 

[0006] Since paclitaxel is metabolized in the body, it has been speculated that there 
may a genetic basis for the differences in responsiveness of cancer patients to paclitaxel 
treatment, for example, a change that result in over-expression of a cytochrome P450 
protein or a change that results expression of a mutant cytochrome P450 having greater 
metabolizing activity. However, no correlation between a genetic change in a 
cytochrome P450 gene and paclitaxel responsiveness has been described. As such, there 
is no way to predict with any certainty whether a cancer patient is likely to respond to 
paclitaxel treatment. Thus, a need exists to identify genetic markers that are predictive as 
to the responsiveness of a patient to a paclitaxel therapy. The present invention satisfies 
this need and provides additional advantages. 

SUMMARY OF THE INVENTION 
[0007] The present invention is based, in part, on the identification of single 
nucleotide polymorphisms (SNPs) that, alone or in combination, allow an inference to be 
drawn as to whether a cancer patient will respond (or not respond) to paclitaxel. 
Accordingly, the invention provides oligonucleotide probes and primers useful for 
detecting nucleotide occurrences at the positions of SNPs that allow an inference as to 
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paclitaxel responsiveness, including combinations of such probes and primers; and also 
provides methods of inferring whether a subject is likely to be a responder or a non- 
responder to paclitaxel. 

[0008] The present invention relates to a method for inferring responsiveness of a 
subject to paclitaxel treatment from a nucleic acid sample of the subject. Li one 
embodiment, a method of the invention can be performed by detecting, in the nucleic acid 
sample, the nucleotide occurrence of a SNP associated with paclitaxel responsiveness. As 
disclosed herein, SNPs associated with paclitaxel responsiveness include nucleotides of a 
cytochrome P450 (CYP2C8) gene, including a nucleotide corresponding to nucleotide 83 
of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2; nucleotide 181 of SEQ ID NO:15, or 
nucleotide 75 of SEQ ID NO:35; nucleotides of a CYP3A4 gene, including a nucleotide 
corresponding to nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ ID NO:4; 
nucleotide 151 of SEQ ID NO:16, or nucleotide 1466 of SEQ ID NO:34; nucleotides of 
an esterase D (ESD) gene, including a nucleotide corresponding to nucleotide 702 of SEQ 
ID NO:5, or nucleotide 201 of SEQ ID NO:6; nucleotides of a glutathione S-transferase 
(GSTM1) gene, including a nucleotide corresponding to nucleotide 201 of SEQ ED NO:7, 
or nucleotide 191 of SEQ ID NO:8; nucleotides of a CYP3A7 gene, including a 
nucleotide corresponding to nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID 
NO:10, nucleotide 151 of SEQ ID NO:17, or nucleotide 201 of SEQ ID NO:21; 
nucleotides of a monoamine oxidase (MAOB) gene, including a nucleotide corresponding 
to nucleotide 501 of SEQ ID NO:ll, or nucleotide 60 of SEQ ID NO:12; nucleotides of a 
CYP3A5 gene, including a nucleotide corresponding to nucleotide 201 of SEQ ID NO: 13, 
or nucleotide 101 of SEQ ID NO: 14; nucleotides of an agouti signaling protein (ASD?) 
gene, including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:22, 
nucleotide 26 of SEQ ID NO:30, or nucleotide 101 of SEQ ID NO:32; nucleotides of a 
tubulin (TUBB) gene, including a nucleotide corresponding to nucleotide 61 of SEQ ID 
NO: 18; nucleotides of a CYP2C9 gene, including a nucleotide corresponding to 
nucleotide 122 of SEQ ID NO: 19; nucleotides of a tyrosinase-related protein (TYRP) 
gene, including a nucleotide corresponding to nucleotide 592 of SEQ ID NO:20; 
nucleotides of a CYP2D6 gene, including a nucleotide corresponding to nucleotide 201 of 
SEQ ID NO:23; nucleotides of a membrane-associated transporter protein (AIM; also 
called MATP) gene, including nucleotide 201 of SEQ ID N024; nucleotides of a GSTT 
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gene, including a nucleotide corresponding to nucleotide 61 of SEQ ID NO:25; 
nucleotides of a dopachrome tautomerase (DCT) gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO:26, or nucleotide 61 of SEQ ID NO:27; 
nucleotides of an oculocutaneous albinism (OCA)gene, including a nucleotide 
corresponding to nucleotide 135 of SEQ ID NO:28; nucleotides of a CYP4B gene, 
including a nucleotide corresponding to nucleotide 123 of SEQ ID NO:29; nucleotides of 
a cytochrome P450 oxidoreductase (POR) gene, including a nucleotide corresponding to 
nucleotide 61 of SEQ ID NO:31; nucleotides of a ras-like GTP binding protein (RAB; 
also called RAB27A) gene, including a nucleotide corresponding to nucleotide 201 of 
SEQ ID NO:33; or a combination of SNPs including nucleotides as set forth above, 
wherein the SNP or combination of SNPs indicates that the subject is a paclitaxel 
responder or that the subject is a paclitaxel non-responder. 

[0009] In one aspect of this embodiment, SNPs associated with paclitaxel 
responsiveness that are detected include nucleotides of a CYP2C8 gene, including a 
nucleotide corresponding to nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ ID 
NO:2; nucleotide 181 of SEQ ID NO:15, or nucleotide 75 of SEQ IDNO:35; nucleotides 
of a CYP3A4 gene, including a nucleotide corresponding to nucleotide 401 of SEQ ID 
NO:3, nucleotide 437 of SEQ ID NO:4; nucleotide 151 of SEQ ID NO:16, or 
nucleotide 1466 of SEQ ID NO:34; nucleotides of an ESD gene, including a nucleotide 
corresponding to nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of SEQ ID NO:6; 
nucleotides of a GSTM1 gene, including a nucleotide corresponding to nucleotide 201 of 
SEQ ID NO:7, or nucleotide 191 of SEQ ID NO:8; nucleotides of a CYP3A7 gene, 
including a nucleotide corresponding to nucleotide 401 of SEQ ID NO:9, nucleotide 541 
of SEQ ID NO:10, nucleotide 151 of SEQ ID NO:17, or nucleotide 201 of SEQ ID 
NO:21; nucleotides of an MAOB gene, including a nucleotide corresponding to 
nucleotide 501 of SEQ ID NO:ll, or nucleotide 60 of SEQ ID NO:12; nucleotides of a 
CYP3A5 gene, including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:13. 

[0010] In another aspect of this embodiment, SNPs associated with paclitaxel 
responsiveness that are detected include nucleotide 83 of SEQ ID NO: 1, nucleotide 251 
of SEQ ID NO:2, nucleotide 401 of SEQ ID NO:3, nucleotide 702 of SEQ ID NO:5, 
nucleotide 201 of SEQ ID NO:6, nucleotide 201 of SEQ ID NO:7, nucleotide 191 of SEQ 
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ID NO:8, nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID NO:10, 
nucleotide 501 of SEQ ID NO:l 1, nucleotide 60 of SEQ ID NO:12, nucleotide 201 of 
SEQ ID NO:13, nucleotide 101 of SEQ ID NO:14, nucleotide 181 of SEQ ID NO:15, 
nucleotide 151 of SEQ IDNO:16, nucleotide 151 of SEQ IDNO:17, nucleotide 75 of 
SEQ ID NO:35, or a combination thereof. 

[0011] In still another aspect of this embodiment, SNPs associated with paclitaxel 
responsiveness that are detected include nucleotide 83 of SEQ ID NO:l, nucleotide 251 
of SEQ K) NO:2, nucleotide 401 of SEQ ID NO:3 , nucleotide 437 of SEQ ID NO:4, 
nucleotide 702 of SEQ ID NO:5, nucleotide 201 of SEQ ID NO:6, nucleotide 201 of SEQ 
ID NO:7, nucleotide 191 of SEQ ID NO:8, nucleotide 401 of SEQ ID NO:9, 
nucleotide 541 of SEQ ID NO:10, nucleotide 501 of SEQ ID NO:ll, nucleotide 60 of 
SEQ ID NO:12, nucleotide 201 of SEQ ID NO:13, nucleotide 101 of SEQ ID NO:14, 
nucleotide 181 of SEQ ID NO: 15, nucleotide 151 of SEQ ID NO: 16, nucleotide 151 of 
SEQ ID NO:17, nucleotide 61 of SEQ ID NO:18, nucleotide 122 of SEQ ID NO:19, 
nucleotide 26 of SEQ ID NO:30, nucleotide 75 of SEQ ID NO:35, or a combination 
thereof. 

[0012] According to a method of the invention, an inference can be made that subject 
is likely to be a paclitaxel responder by detecting, for example, that the nucleotide 
occurrence at nucleotide 83 of SEQ ID NO:l is A; nucleotide 251 of SEQ ID NO:2 is G 
or A; nucleotide 401 of SEQ ID NO:3 is C; nucleotide 437 of SEQ ID NO:4 is T; 
nucleotide 702 of SEQ ID NO:5 is C or T; nucleotide 201 of SEQ ID NO:6 is C; 
nucleotide 201 of SEQ IDNO:7 is C; nucleotide 191 of SEQ ID NO:8 is C or T; 
nucleotide 401 of SEQ IDNO:9 is T; nucleotide 541 of SEQ IDNO:10 is G; 
nucleotide 50 1 of SEQ ID NO: 1 1 is T; nucleotide 60 of SEQ ID NO: 12 is T; 
nucleotide 201 of SEQ ID NO:13 is G; nucleotide 101 of SEQ ID NO:14 is T; 
nucleotide 181 of SEQ ID NO:15 is G; nucleotide 151 of SEQ ID NO:16 is C; 
nucleotide 151 of SEQ ID NO:17 is C; nucleotide 61 of SEQ ID NO:18 is G; 
nucleotide 122 of SEQ ID NO:19 is A; nucleotide 26 of SEQ ID NO:30 is A; 
nucleotide 75 of SEQ ID NO:35 is G; or a combination thereof. 

[0013] In addition, an inference can be made that subject is likely to be a paclitaxel 
non-responder by detecting, for example, that the nucleotide occurrence at nucleotide 83 
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of SEQ ID NO: 1 is G; nucleotide 25 1 of SEQ ID NO:2 is G or A; nucleotide 401 of SEQ 
ID NO:3 is T; nucleotide 437 of SEQ ID NO:4 is G; nucleotide 702 of SEQ ID NO:5 is C 
or T; nucleotide 201 of SEQ ID NO:6 is G; nucleotide 201 of SEQ ID NO:7 is T; 
nucleotide 191 of SEQ ID NO:8 is C or T; nucleotide 401 of SEQ ID NO:9 is C; 
nucleotide 541 of SEQ ID NO:10 is C; nucleotide 501 of SEQ ID NO:l 1 is C; 
nucleotide 60 of SEQ ID NO: 12 is C; nucleotide 201 of SEQ ID NO: 13 is A; 
nucleotide 101 of SEQ ID NO: 14 is C; nucleotide 181 of SEQ ID NO: 15 is A; 
nucleotide 151 of SEQ ID NO:16 is T; nucleotide 151 of SEQ ID NO:17 is T; 
nucleotide 61 of SEQ ID NO:18 is A; nucleotide 122 of SEQ ID NO:19 is T; 
nucleotide 26 of SEQ ID NO:30 is G; nucleotide 75 of SEQ ID NO:35 is A; or a 
combination thereof. As disclosed herein, combinations of such gene nucleotide 
sequences as recited above also are provided. 

[0014] In another embodiment, a method for inferring responsiveness of a subject to 
paclitaxel treatment from a nucleic acid sample of the subject is performed by detecting, 
in the nucleic acid sample, a haplotype allele associated with paclitaxel responsiveness. 
Such an inference can be made by detecting, for example, a haplotype allele that includes 
nucleotides of a CYP2C8 gene, including nucleotides corresponding to at least two of 
nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2; nucleotide 181 of SEQ 
ID NO:15, and nucleotide 75 of SEQ ID NO:35; nucleotides of a CYP3A4 gene, 
including nucleotides corresponding to at least two of nucleotide 401 of SEQ ID NO:3, 
nucleotide 437 of SEQ ID NO:4; nucleotide 151 of SEQ ID NO:16, and nucleotide 1466 
of SEQ ID NO:34; nucleotides of an ESD gene, including nucleotides corresponding to at 
least nucleotide 702 of SEQ ID NO:5, and nucleotide 201 of SEQ ID NO:6; nucleotides 
of a GSTM1 gene, including nucleotides corresponding to at least nucleotide 201 of SEQ 
ID NO:7, and nucleotide 191 of SEQ ID NO:8; nucleotides of a CYP3A7 gene, including 
nucleotides corresponding to at least two of nucleotide 401 of SEQ ID NO:9, 
nucleotide 541 of SEQ ID NO:10, nucleotide 151 of SEQ IDNO:17, and nucleotide 201 
of SEQ ID NO:21; nucleotides of a MAOB gene, including nucleotides corresponding to 
at least nucleotide 501 of SEQ ID NO:ll, and nucleotide 60 of SEQ IDNO:12; 
nucleotides of a CYP3A5 gene, including nucleotides corresponding to at least 
nucleotide 201 of SEQ ID NO: 13, and nucleotide 101 of SEQ ID NO: 14; nucleotides of 
an ASBP gene, including nucleotides corresponding to at least two of nucleotide 201 of 
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SEQ ID NO:22, nucleotide 26 of SEQ ID NO:30, and nucleotide 101 of SEQ ID NO:32; 
nucleotides of a TUBB gene, including nucleotides corresponding to nucleotide 61 of 
SEQ ID NO: 18, and at least a second SNP of a TUBB gene, wherein the SNP is 
associated with paclitaxel responsiveness; nucleotides of a CYP2C9 gene, including 
nucleotides corresponding to nucleotide 122 of SEQ ID NO: 19, and at least a second SNP 
of a CYP2C9 gene, wherein the SNP is associated with paclitaxel responsiveness; 
nucleotides of a TYRP gene, including nucleotides corresponding to nucleotide 592 of 
SEQ ID NO:20, and at least a second SNP of a TYRP gene, wherein the SNP is 
associated with paclitaxel responsiveness; nucleotides of a CYP2D6 gene, including 
nucleotides corresponding to nucleotide 201 of SEQ ID NO:23, and at least a second SNP 
of a CYP2D6 gene, wherein the SNP is associated with paclitaxel responsiveness; 
nucleotides of an AIM gene, including nucleotides corresponding to nucleotide 201 of 
SEQ ID N024, and at least a second SNP of an AIM gene, wherein the SNP is associated 
with paclitaxel responsiveness; nucleotides of a GSTT gene, including nucleotides 
corresponding to nucleotide 61 of SEQ ID NO:25, and at least a second SNP of a GST 
gene, wherein the SNP is associated with paclitaxel responsiveness; nucleotides of a DCT 
gene, including nucleotides corresponding to at least nucleotide 201 of SEQ ID NO:26, 
and nucleotide 61 of SEQ ID NO:27; nucleotides of an OCA gene, including nucleotides 
corresponding to nucleotide 135 of SEQ ID NO:28, and at least a second SNP of a OCA 
gene, wherein the SNP is associated with paclitaxel responsiveness; nucleotides of a 
CYP4B gene, including nucleotides corresponding to nucleotide 123 of SEQ ID NO:29, 
and at least a second SNP of a CYP4B gene, wherein the SNP is associated with 
paclitaxel responsiveness; nucleotides of a POR gene, including nucleotide 61 of SEQ ID 
NO:31, and at least a second SNP of a POR gene, wherein the SNP is associated with 
paclitaxel responsiveness; nucleotides of an RAB gene, including nucleotides 
corresponding to nucleotide 201 of SEQ ID NO:33, and at least a second SNP of a RAB 
gene, wherein the SNP is associated with paclitaxel responsiveness; or a combination of 
haplotype alleles as set forth above, wherein the haplotype allele or combination of 
haplotype alleles indicates that the subject is a paclitaxel responder or that the subject is a 
paclitaxel non-responder. 

[0015] In one aspect of this embodiment, an inference as to paclitaxel responsiveness 
can be made by detecting a haplotype allele that includes nucleotides of a CYP2C8 gene, 
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which include nucleotide 83 of SEQ ID NO:l, and nucleotide 251 of SEQ ID NO:2; 
nucleotides of a CYP3A4 gene, which include nucleotide 401 of SEQ ID NO:3, and 
nucleotide 437 of SEQ ID NO:4; nucleotides of an ESD gene, which include 
nucleotide 702 of SEQ ID NO:5, and nucleotide 201 of SEQ ID NO:6; nucleotides of a 
GSTM1 gene, which include nucleotide 201 of SEQ ID NO:7, and nucleotide 191 of SEQ 
ID NO:8; nucleotides of a CYP3A7 gene, which include nucleotide 401 of SEQ ID NO:9, 
and nucleotide 541 of SEQ ID NO: 10; nucleotides of a MAOB gene, which include 
nucleotide 501 of SEQ ID NO:ll, and nucleotide 60 of SEQ ID NO: 12; nucleotides of a 
CYP3A5 gene, which include nucleotide 201 of SEQ ID NO: 13, and nucleotide 101 of 
SEQ ID NO: 14; or a combination of such haplotype alleles. For example, an inference as 
to paclitaxel responsiveness can be made by detecting a CYP2C8 gene haplotype allele 
that includes GG or GA; a CYP3 A4 gene haplotype allele that includes CT; an ESD gene 
haplotype allele that includes TC or CC; a GSTM1 gene haplotype allele that includes 
TC; a CYP3A7 gene haplotype allele that includes TG; an MAOB gene haplotype allele 
that includes CC; a CYP3A5 gene haplotype allele that includes GT, or a combination of 
such haplotype alleles. 

[0016] According to a method of the invention, an inference can be made that subject 
is likely to be a paclitaxel responder by detecting, for example, that the haplotype allele or 
combination of haplotype alleles in the subject includes CYP2C8 gene haplotype alleles 
other than GG or GA; a CYP3A4 gene haplotype allele CT; an ESD gene haplotype allele 
TC or CC; GSTM1 gene haplotype alleles other than TC; a CYP3A7 gene haplotype 
allele TG; MAOB gene haplotype alleles other than CC; a CYP3 A5 gene haplotype allele 
GT; or a combination thereof. The method can further include determining both 
haplotype alleles of a subject, including, for example, CYP2C8 gene diploid haplotype 
alleles other than GG/NN or GA/NN; CYP3A4 gene diploid haplotype alleles CT/CT; 
ESD gene diploid haplotype alleles TC/TC or CC/CC; GSTM1 gene diploid haplotype 
alleles other than TC/NN; CYP3A7 gene diploid haplotype alleles TG/TG; MAOB gene 
diploid haplotype alleles other than CC/NN; CYP3A5 gene diploid haplotype alleles 
GT/GT; or a combination thereof, the detection of which allows an inference that the 
subject likely is a paclitaxel responder. hi addition, an inference can be made that a 
subject is a paclitaxel non-responder by detecting that the subject has CYP3A4 gene 
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haplotype alleles other than CT, including by further determining that the subject has 
CYP3A4 gene diploid haplotype alleles other than CT/CT. 

[0017] In yet another embodiment, a method for inferring paclitaxel responsiveness of 
a subject from a nucleic acid sample of the subject is performed by detecting, in the 
nucleic acid sample, diploid haplotype alleles associated with paclitaxel non-response. 
The diploid haplotype alleles can include, for example, nucleotides of a CYP2C8 gene, 
including nucleotides corresponding to nucleotide 83 of SEQ ID NO: 1, and 
nucleotide 251 of SEQ ID NO:2; nucleotides of a CYP3A4 gene, including nucleotides 
corresponding to nucleotide 401 of SEQ ID NO:3, and nucleotide 437 of SEQ ID NO:4; 
nucleotides of an ESD gene, including e nucleotides corresponding to nucleotide 702 of 
SEQ ID NO:5, and nucleotide 201 of SEQ ID NO:6; nucleotides of a GSTM1 gene, 
which comprise nucleotides corresponding to nucleotide 201 of SEQ ID NO:7, and 
nucleotide 191 of SEQ ID NO:8; nucleotides of a CYP3A7 gene, including e nucleotides 
corresponding to nucleotide 401 of SEQ ID NO:9, and nucleotide 541 of SEQ ID NO:10; 
nucleotides of a MAOB gene, including nucleotides corresponding to nucleotide 501 of 
SEQ ID NO:l 1, and nucleotide 60 of SEQ ID NO:12; nucleotides of a CYP3A5 gene, 
including nucleotides corresponding to nucleotide 201 of SEQ ID NO: 13, and 
nucleotide 101 of SEQ ID NO: 14; or a combination of such diploid haplotype alleles. For 
example, an inference can be made that a subject is a non-responder with respect to 
paclitaxel by detecting the CYP2C8 gene diploid haplotype alleles GG/NN or GA/NN; 
the CYP3A4 gene diploid haplotype alleles CT/CT; the ESD gene diploid haplotype 
alleles TC/NN or CC/NN; the GSTM1 gene diploid haplotype alleles TC/NN; the 
CYP3A7 gene diploid haplotype alleles TG/TG; the MAOB gene diploid haplotype 
alleles CC/NN; or the CYP3A5 gene diploid haplotype alleles GT/GT; or a combination 
thereof. 

[0018] In one aspect of this embodiment, an inference can be made that a subject is 
likely to be a responder to paclitaxel by detecting diploid haplotype alleles, or 
combination thereof, including, for example, CYP2C8 gene diploid haplotype alleles 
other than GG/NN or GA/NN; the CYP3A4 gene diploid haplotype alleles CT/CT; the 
ESD gene diploid haplotype alleles TC/TC or CC/CC; GSTM1 gene diploid haplotype 
alleles other than TC/NN; CYP3A7 gene diploid haplotype alleles TG/TG; MAOB gene 
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diploid haplotype alleles other than CC/NN; the CYP3A5 gene diploid haplotype alleles 
GT/GT. In another aspect of this embodiment, an inference can be made that a subject is 
a paclitaxelnon-responder by detecting, for example, that the subject has CYP3A4 gene 
diploid haplotype alleles other than CT/CT. As disclosed herein, combinations of 
nucleotide sequences comprising the above recited haplotype alleles also are provided. 

[0019] The present invention also relates to an isolated nucleic acid molecule, which 
includes a SNP associated with paclitaxel responsiveness. Such an isolated nucleic acid 
molecule includes at least 15 contiguous nucleotides (e.g., 15, 18, 21, 25, 30, 40, 50, or 
more) of a polynucleotide as set forth in SEQ ID NO:l, including at least nucleotide 83 of 
SEQ ID NO: 1, wherein nucleotide 83 is G; SEQ ID NO:3, including at least 
nucleotide 401 of SEQ ID NO:3, wherein nucleotide 401 is T; SEQ ID NO:4, including at 
least nucleotide 437 of SEQ ID NO:4, wherein nucleotide 437 is G; SEQ ID NO:8, 
including at least nucleotide 191 of SEQ ID NO: 8, wherein nucleotide 191 is T, or a 
polynucleotide complementary to such an isolated nucleic acid molecule. The isolated 
nucleic acid molecule can be a polyribonucleotide (RNA) or a polydeoxyribonucleotide 
(DNA), and can be single stranded or double stranded, including, for example, a 
DNA/RNA hybrid. 

[0020] The invention further relates to a kit containing an isolated nucleic acid 
molecule of the invention. In addition, the kit can further include an oligonucleotide that 
selectively hybridizes to the nucleic acid molecule of the kit, particularly an 
oligonucleotide that selectively hybridizes at or near nucleotide 83 of SEQ ID NO:l; 
nucleotide 401 of SEQ ID NO:3; nucleotide 437 of SEQ ID NO:4, or nucleotide 191 of 
SEQIDNO:8. 

[0021] The present invention also relates to plurality of isolated nucleic acid 
molecules, wherein the plurality includes at least one isolated nucleic acid molecule of the 
invention, for example, two, three, or all four of the nucleic acid molecules of the 
invention. The plurality of isolated nucleic acid molecules, in addition to at least one 
nucleic acid molecule of the invention, can further contain a corresponding nucleic acid 
molecule representing the other variant of the at least one isolated nucleic acid molecule. 
For example, the kit can contain a nucleic acid molecule of at least 15 contiguous 
nucleotides of a polynucleotide as set forth in SEQ ID NO:l, including at least 
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nucleotide 83 of SEQ ID NO: 1, wherein nucleotide 83 is A; SEQ ID NO:3, including at 
least nucleotide 401 of SEQ ID NO:3, wherein nucleotide 401 is C; SEQ ID NO:4, 
including at least nucleotide 437 of SEQ ID NO:4, wherein nucleotide 437 is T; or SEQ 
ID NO:8, including at least nucleotide 191 of SEQ ID NO:8, wherein nucleotide 191 is C, 
or a polynucleotide complementary thereto. 

[0022] A kit containing a plurality of isolated nucleic acid molecules also can contain 
one or more nucleic acid molecules of at least 15 contiguous nucleotides of a 
polynucleotide including nucleotide 251 of SEQ ID NO:2; nucleotide 702 of SEQ ID 
NO:5; nucleotide 201 of SEQ ID NO:6; nucleotide 201 of SEQ ID NO:7; nucleotide 191 
of SEQ ID NO:8; nucleotide 401 of SEQ ID NO:9; nucleotide 541 of SEQ ID NO:10; 
nucleotide 501 of SEQ ID NO:ll; nucleotide 60 of SEQ ID NO: 12; nucleotide 201 of 
SEQ ID NO:13; nucleotide 101 of SEQ ID NO:14; nucleotide 181 of SEQ ID NO:15; 
nucleotide 151 of SEQ ID NO:16; nucleotide 151 of SEQ ID NO:17; nucleotide 61 of 
SEQ ID NO:18; nucleotide 122 of SEQ ID NO:19; nucleotide 592 of SEQ ID NO:20; 
nucleotide 201 of SEQ ID NO:21; nucleotide 201 of SEQ ID NO:22; nucleotide 201 of 
SEQ ID NO:23; nucleotide 201 of SEQ ID NO:24; nucleotide 61 of SEQ ID NO:25; 
nucleotide 201 of SEQ ID NO:26, or nucleotide 61 of SEQ ID NO:27; nucleotide 135 of 
SEQ ID NO:28; nucleotide 123 of SEQ ID NO:29; nucleotide 26 of SEQ ID NO:30; 
nucleotide 61 of SEQ ID NO:31; nucleotide 101 of SEQ ID NO:32; nucleotide 201 of 
SEQ ID NO:33, nucleotide 1466 of SEQ ID NO:34; or nucleotide 75 of SEQ ID NO:35, 
or a nucleotide sequence complementary to any of the foregoing. 

[0023] The present invention also relates to a kit containing such a plurality of nucleic 
acid molecules, wherein the kit can further contain one or more oligonucleotides that 
selectively hybridize at or near the specified nucleotide of each of the nucleic acid 
molecules of the plurality. Such oligonucleotides are useful, for example, for identifying 
the present of a nucleic acid molecule containing the polymorphic nucleotide in a sample. 
Accordingly, the invention also provides oligonucleotide probes and/or primers that 
selectively hybridize at or near, respectively, a SNP position as disclosed herein. 

[0024] The present invention further relates to a plurality of oligonucleotides, 
comprising at least one oligonucleotide that selectively hybridizes to a nucleotide 
sequence as set forth in SEQ ID NO: 1, including nucleotide 83 of SEQ ID NO: 1, wherein 
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nucleotide 83 is G; SEQ ID NO:3, including nucleotide 401 of SEQ ID NO:3, wherein 
nucleotide 401 is T; SEQ ED NO:4, including nucleotide 437 of SEQ ID NO:4, wherein 
nucleotide 437 is G; or SEQ ID NO:8, including nucleotide 191 of SEQ ID NO:8, 
wherein nucleotide 1 91 is T, or to a nucleotide sequence complementary thereto. The 
plurality can contain one of the above oligonucleotides and a second oligonucleotide of 
interest, or can contain two, three or four of the above oligonucleotides and, if desired, 
one or more other oligonucleotides of interest, such oligonucleotides being useful as 
probes, primers, or the like. For example, the plurality of oligonucleotides can include at 
least one oligonucleotide that selectively hybridizes at or near a nucleotide sequence as 
set forth in SEQ ID NO: 1, said nucleotide sequence comprising nucleotide 83 of SEQ ID 
NO:l, wherein nucleotide 83 is A; SEQ ID NO:3, said nucleotide sequence comprising 
nucleotide 401 of SEQ ID NO:3, wherein nucleotide 401 is C; SEQ ID NO:4, said 
nucleotide sequence comprising nucleotide 437 of SEQ ID NO:4, wherein nucleotide 437 
is T; or SEQ ID NO:8, said nucleotide sequence comprising nucleotide 191 of SEQ ID 
NO:8, wherein nucleotide 191 is C, or a nucleotide sequence complementary thereto, 
such a plurality being useful, for example, to identify in a nucleic acid sample one or both 
polymorphic variants corresponding to the specified SNP position (e.g., the SNP at a 
position in a genomic DNA sample corresponding to nucleotide 83 of SEQ ID NO:l, 
which can be A or G). 

[0025] The plurality of oligonucleotides also can include, for example, at least one 
oligonucleotide that selectively hybridizes at or near nucleotide 25 1 of SEQ ID NO:2; 
nucleotide 702 of SEQ ID NO:5; nucleotide 201 of SEQ ID NO:6; nucleotide 201 of SEQ 
ID NO:7; nucleotide 191 of SEQ ID NO:8; nucleotide 401 of SEQ ID NO:9; 
nucleotide 541 of SEQ ID NO:10; nucleotide 501 of SEQ ID NO:ll; nucleotide 60 of 
SEQ ID NO:12; nucleotide 201 of SEQ ID NO:13; nucleotide 101 of SEQ ID NO:14; 
nucleotide 181 of SEQ ID NO:15; nucleotide 151 of SEQ IDNO:16; nucleotide 151 of 
SEQ ID NO:17; nucleotide 61 of SEQ ID NO:18; nucleotide 122 of SEQ ID NO:19; 
nucleotide 592 of SEQ ID NO:20; nucleotide 201 of SEQ ID NO:21; nucleotide 201 of 
SEQ ID NO:22; nucleotide 201 of SEQ ID NO:23; nucleotide 201 of SEQ ID NO:24; 
nucleotide 61 of SEQ ID NO:25; nucleotide 201 of SEQ ID NO:26, or nucleotide 61 of 
SEQ ID NO:27; nucleotide 135 of SEQ ID NO:28; nucleotide 123 of SEQ ID NO:29; 
nucleotide 26 of SEQ ID NO:30; nucleotide 61 of SEQ ID NO:31; nucleotide 101 of SEQ 
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ID NO:32; nucleotide 201 of SEQ ID NO:33, nucleotide 1466 of SEQ ID NO:34; or 
nucleotide 75 of SEQ ID NO:35, or a nucleotide sequence complementary thereto. Such 
combinations of oligonucleotides as disclosed herein provide a tool useful for practicing 
the methods of the invention such that an inference can be made as to whether a subject is 
likely to respond or not respond to paclitaxel therapy. Accordingly, the present invention 
provides kits containing such pluralities of oligonucleotides, including kits containing 
oligonucleotides useful as hybridization probes; kits containing oligonucleotides useful, 
alone, as a primer for a primer extension reaction, or in combination as amplification 
primer pairs for an amplification reaction; or combinations of such probes and primers. 

[0026] The present invention also relates to a plurality of nucleic acid molecules at 
least two nucleic acid molecules, each containing a SNP, the nucleotide occurrence of 
which allows an inference as to whether a subject is likely to respond, or not respond, to 
paclitaxel. The plurality of nucleic acid molecule includes, for example, a) at least one 
nucleotide sequence of a cytochrome P450 (CYP) gene comprising such a SNP, wherein 
the nucleotide sequence includes nucleotides of a CYP2C8 gene, including a nucleotide 
corresponding to nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2; 
nucleotide 181 of SEQ ID NO:15, or nucleotide 75 of SEQ ID NO:35; nucleotides of a 
CYP3A4 gene, including a nucleotide corresponding to nucleotide 401 of SEQ ID NO:3, 
nucleotide 437 of SEQ ID NO:4; nucleotide 151 of SEQ ID NO:16, or nucleotide 1466 of 
SEQ ID NO:34; nucleotides of a CYP3A7 gene, including a nucleotide corresponding to 
nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID NO:10, nucleotide 151 of 
SEQIDNO:17, or nucleotide 201 of SEQ ID NO:21; nucleotides ofaCYP3A5 gene, 
including a nucleotide corresponding to nucleotide 201 of SEQ ID NO: 13, or 
nucleotide 101 of SEQ ID NO:14; nucleotides of a CYP2D6 gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO:23; nucleotides of a CYP4B gene, 
including a nucleotide corresponding to nucleotide 123 of SEQ ID NO:29; nucleotides of 
a CYP2C9 gene, including a nucleotide corresponding to nucleotide 122 of SEQ ID 
NO: 19, or a nucleotide sequence complementary to any of the foregoing, and b) at least 
one nucleotide sequence of a gene (other than a CYP gene) containing a SNP, the gene 
having a nucleotide sequence including nucleotides of an ESD gene, including a 
nucleotide corresponding to nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of SEQ 
ID NO:6; nucleotides of a GSTM1 gene, including a nucleotide corresponding to 
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nucleotide 201 of SEQ ID NO:7, or nucleotide 191 of SEQ ID NO:8; nucleotides of an 
MAOB gene, including a nucleotide corresponding to nucleotide 501 of SEQ ID NO: 1 1 , 
or nucleotide 60 of SEQ ID NO: 12; nucleotides of an ASIP gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO:22, nucleotide 26 of SEQ ID NO:30, or 
nucleotide 101 of SEQ ID NO:32; nucleotides of a TUBB gene, including a nucleotide 
corresponding to nucleotide 61 of SEQ ID NO: 18; nucleotides of a TYRP gene, including 
a nucleotide corresponding to nucleotide 592 of SEQ ID NO:20; nucleotides of an AIM 
gene, including nucleotide 201 of SEQ ID NO:24; nucleotides of a GSTT gene, including 
a nucleotide corresponding to nucleotide 61 of SEQ ID NO:25; nucleotides of a DCT 
gene, including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:26, or 
nucleotide 61 of SEQ ID NO:27; nucleotides of an OCA gene, including a nucleotide 
corresponding to nucleotide 135 of SEQ ID NO:28; nucleotides of a POR gene, including 
a nucleotide corresponding to nucleotide 61 of SEQ ID NO:31; nucleotides of an RAB 
gene, including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:33, or a 
nucleotide sequence complementary to any of the foregoing. 

[0027] In one aspect of an embodiment of the present invention, the plurality of 
nucleic acid molecules includes nucleotides of a CYP gene, for example, nucleotides of a 
CYP2C8 gene, including a nucleotide corresponding to nucleotide 83 of SEQ ID NO:l, 
nucleotide 251 of SEQ ID NO:2; nucleotide 181 of SEQ ID NO:15, or nucleotide 75 of 
SEQ ID NO:35; nucleotides of a CYP3A4 gene, including a nucleotide corresponding to 
nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ ID NO:4; nucleotide 151 of SEQ 
ID NO: 16, or nucleotide 1466 of SEQ ID NO:34; nucleotides of a CYP3A7 gene, 
including a nucleotide corresponding to nucleotide 401 of SEQ ID NO:9, nucleotide 541 
of SEQ ID NO:10, nucleotide 151 of SEQ K>NO:17, or nucleotide 201 of SEQ ID 
NO:21; nucleotides of a CYP3A5 gene, including a nucleotide corresponding to 
nucleotide 201 of SEQ ID NO: 13, or a nucleotide sequence complementary to any of the 
foregoing. In another aspect of the embodiment, the plurality of nucleic acid molecules 
includes nucleotides of an ESD gene, including a nucleotide corresponding to 
nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of SEQ ID NO:6; nucleotides of a 
GSTM1 gene, including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:7, 
or nucleotide 191 of SEQ ID NO:8; nucleotides of a MAOB gene, including a nucleotide 
corresponding to nucleotide 501 of SEQ ID NO:ll, or nucleotide 60 of SEQ ID NO:12. 
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[0028] In one aspect of another embodiment, the plurality of nucleic acid molecules 
includes nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2, nucleotide 401 
of SEQ ID NO:3, nucleotide 702 of SEQ ID NO:5, nucleotide 201 of SEQ ID NO:6, 
nucleotide 201 of SEQ ID NO:7, nucleotide 191 of SEQ ID NO:8, nucleotide 401 of SEQ 
ID NO:9, nucleotide 541 of SEQ ID NO: 10, nucleotide 501 of SEQ ID NO: 1 1, 
nucleotide 60 of SEQ ID NO:12, nucleotide 201 of SEQ ID NO:13, nucleotide 101 of 
SEQ ID NO:14, nucleotide 181 of SEQ ID NO:15, nucleotide 151 of SEQ ID NO: 15, 
nucleotide 151 of SEQ ID NO: 17, and nucleotide 75 of SEQ ID NO:35; or a nucleotide 
sequence complementary to any of the foregoing. In another aspect of this embodiment, 
the plurality of nucleic acid molecules includes nucleotide 83 of SEQ ID NO:l, 
nucleotide 251 of SEQ ID NO:2, nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ 
ID NO:4, nucleotide 702 of SEQ ID NO:5, nucleotide 201 of SEQ ID NO:6, 
nucleotide 201 of SEQ ID NO:7, nucleotide 191 of SEQ ID NO: 8, nucleotide 401 of SEQ 
ID NO:9, nucleotide 541 of SEQ ID NO:10, nucleotide 501 of SEQ ID NO:ll, 
nucleotide 60 of SEQ ID NO:12, nucleotide 201 of SEQ ID NO: 13, nucleotide 101 of 
SEQ ID NO:14, nucleotide 181 of SEQ ID NO:15, nucleotide 151 of SEQ ID NO:16, 
nucleotide 151 of SEQ ID NO:17, nucleotide 61 of SEQ ID NO:18, nucleotide 122 of 
SEQ ID NO: 19, nucleotide 26 of SEQ ID NO:30, and nucleotide 75 of SEQ ID NO:35, or 
a nucleotide sequence complementary to any of the foregoing. 

[0029] In still another embodiment, a nucleotide sequence of a nucleic acid molecule 
of the plurality, when present, includes a particular nucleotide occurrence, for example, 
wherein nucleotide 83 of SEQ ID NO:l is A or G; nucleotide 251 of SEQ ID NO:2 is G 
or A; nucleotide 401 of SEQ ID NO:3 is C or T; nucleotide 437 of SEQ ID NO:4 is T or 
G; nucleotide 702 of SEQ ID NO:5 is C or T; nucleotide 201 of SEQ ID NO:6 is C or G; 
nucleotide 201 of SEQ ID NO:7 is C or T; nucleotide 191 of SEQ ID NO:8 is C or T; 
nucleotide 401 of SEQ ID NO:9 is C or T; nucleotide 541 of SEQ ID NO: 10 is G or C; 
nucleotide 501 of SEQ ID NO:ll is C or T; nucleotide 60 of SEQ ID NO:12 is C or T; 
nucleotide 201 of SEQ ID NO: 13 is A or G; nucleotide 101 of SEQ ID NO: 14 is C or T; 
nucleotide 181 of SEQ ID NO:15 is A or G; nucleotide 151 of SEQ ID NO:16 is C or T; 
nucleotide 151 of SEQ ID NO:17 is C or T; nucleotide 61 of SEQ ID NO:18 is A or G; 
nucleotide 122 of SEQ ID NO: 19 is A or T; nucleotide 26 of SEQ ID NO:30 is A or G; 
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and nucleotide 75 of SEQ ID NO:35 is A or G, or a nucleotide sequence complementary 
to any of the foregoing. 

[0030] The plurality of nucleic acid molecules can be maintained separately or in a 
mixture of two or more nucleic acid molecules. In addition, each nucleic acid molecule 
of the plurality is attached to a solid support, for example, glass slide or microchip, 
wherein the nucleic acid molecules can be organized in an array, which can be an 
addressable array. Accordingly, the invention also provides a kit, which contains a 
plurality of nucleic acid molecules as described above, including, for example, a kit 
containing a solid support to which the plurality of nucleic acid molecules is attached. A 
kit of the invention also can contain, for example, one or more oligonucleotides that 
selectively hybridizes at or near the single nucleotide polymorphism of a nucleic acid 
molecule of the plurality. 

[0031] The present invention also relates to a plurality of oligonucleotides, which 
includes a) at least one oligonucleotide that selectively hybridizes at or near a SNP of a 
nucleotide sequence of a CYP gene, for example, nucleotides of a CYP2C8 gene, 
including a nucleotide corresponding to nucleotide 83 of SEQ ID NO:l, nucleotide 251 of 
SEQ ID NO:2; nucleotide 181 of SEQ ID NO: 15, or nucleotide 75 of SEQIDNO:35; 
nucleotides of a CYP3A4 gene, including a nucleotide corresponding to nucleotide 401 of 
SEQ ID NO:3, nucleotide 437 of SEQ ID NO:4; nucleotide 151 of SEQ ID NO: 16, or 
nucleotide 1466 of SEQ ID NO:34; nucleotides of a CYP3A7 gene, including a 
nucleotide corresponding to nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID 
NO:10, nucleotide 151 of SEQ ID NO:17, nucleotide 201 of SEQ ID NO:21; or 
nucleotides of a CYP3A5 gene, including a nucleotide corresponding to nucleotide 201 of 
SEQ ID NO:13, or nucleotide 101 of SEQ ID NO:14; nucleotides of a CYP2D6 gene, 
including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:23; nucleotides of 
a CYP4B gene, including a nucleotide corresponding to nucleotide 123 of SEQ ID 
NO:29; or nucleotides of a CYP2C9 gene, including a nucleotide corresponding to 
nucleotide 122 of SEQ ID NO: 19, or a nucleotide sequence complementary to any of the 
foregoing, and b) at least one oligonucleotide that selectively hybridizes at or near a SNP 
of a nucleotide sequence of a gene containing the SNP, for example, to nucleotides of an 
ESD gene, including a nucleotide corresponding to nucleotide 702 of SEQ ID NO:5, or 
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nucleotide 201 of SEQ ID NO:6; nucleotides of a GSTM1 gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO:7, or nucleotide 191 of SEQ ID NO:8; 
nucleotides of an MAOB gene, including a nucleotide corresponding to nucleotide 501 of 
SEQ ID NO:ll, or nucleotide 60 of SEQ ID NO:12; nucleotides of an ASP gene, 
including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:22, nucleotide 26 
of SEQIDNO:30, ornucleotide 101 of SEQ ID NO:32; nucleotides of a TUBB gene, 
including a nucleotide corresponding to nucleotide 61 of SEQ ID NO: 18; nucleotides of a 
TYRP gene, including a nucleotide corresponding to nucleotide 92 of SEQ ID NO:20; 
nucleotides of an AIM gene, including nucleotide 201 of SEQ ID NO:24; nucleotides of a 
GSTT gene, including a nucleotide corresponding to nucleotide 61 of SEQ ID NO:25; 
nucleotides of a DCT gene, including a nucleotide corresponding to nucleotide 201 of 
SEQ ID NO:26, or nucleotide 61 of SEQ ID NO:27; nucleotides of an OCA gene, 
including a nucleotide corresponding to nucleotide 135 of SEQ ID NO:28; nucleotides of 
a POR gene, including a nucleotide corresponding to nucleotide 61 of SEQ ID NO:31; or 
nucleotides of an RAB gene, including a nucleotide corresponding to nucleotide 201 of 
SEQ ID NO:33, or a nucleotide sequence complementary to any of the foregoing. 

[0032] The oligonucleotides of the plurality can be oligonucleotide probes, which 
selectively hybridize to a nucleotide sequence including the position of the SNP, or can 
be an oligonucleotide comprises a primer, which selectively hybridizes to a nucleotide 
sequence containing the SNP and can be extended by a polymerase in the direction of the 
SNP position. In one embodiment, primers of the plurality include a primer of an 
amplification primer pair, wherein the amplification primer pair include a forward primer 
and reverse primer that allow amplification of a nucleic acid molecule, including the 
nucleotide occurrence of a SNP in a nucleotide sequence to which the primer pair can 
selectively hybridize. Accordingly, the present invention also provides a plurality of such 
oligonucleotides, wherein each oligonucleotide of the plurality is attached to a solid 
support, for example, a glass slide or microchip. In one embodiment, the 
oligonucleotides of the plurality are attached to the solid support in an array, and in one 
aspect of this embodiment, the array is an addressable array. The invention further 
provides a kit containing a plurality of oligonucleotides as set forth above, for example, a 
plurality of oligonucleotides, wherein some or all of the oligonucleotides are attached to a 
solid support. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0033] Paclitaxel (Taxol®) is a chemotherapeutic agent that is used to treat various 
cancers, including ovarian cancer and breast cancer. Paclitaxel is metabolized in the 
human body, in this case by the cytochrome P450 family member, CYP2C8 and, to a 
lesser extent, CYP3A4 (Shou et al, Eur. J. Pharmacol 394:199-209, 2000; Dai et al, 
Pharmacogenetics 1 1 :597-607, 2001, each of which is incorporated herein by reference). 
Paclitaxel generally is used in combination with carboplatin (paclitaxel/carboplatin; PC) 
as a first line treatment for treating ovarian cancer patients, with about two-thirds of such 
patients showing a positive response to PC treatment. Although the molecular basis for 
non-responsiveness to PC has not been clearly defined, variability in the sequences of 
enzymes involved in drug metabolism is known to be associated with variability in drug 
responsiveness. As disclosed herein, an examination of SNPs within common xenobiotic 
metabolism genes revealed a link to PC responsiveness of patients (Examples 1 and 2). 

[0034] Accordingly, the present invention provides genetic markers, including SNPs 
and combinations of SNPs, that are predictive of PC response (and non-response), and 
further provides methods to individualize treatment protocols for a cancer patient by 
determining whether the patient is likely to respond to PC therapy. The compositions of 
the invention include combinations of nucleic acid molecules, each of which contains a 
SNP that allows an inference as to paclitaxel responsiveness, and combinations of 
oligonucleotides that are useful as probes or primers for detecting and/or determining the 
nucleotide occurrence of such a SNP. The term "nucleotide occurrence" is used herein to 
refer to the particular nucleotide (i.e., A, C, G, or T) at a SNP position. The methods of 
the invention, which include determining a nucleotide occurrence of a SNP associated 
with paclitaxel responsiveness, allow an inference as to whether a subject, for example, a 
cancer patient, is likely to respond to paclitaxel therapy or is likely not to respond. 

[0035] The genetic sequences for the disclosed marker sets permit the synthesis of 
probes that can be used as the basis for a predictive test, including, for example, as a 
component of a diagnostics kit. Such probes can comprise oligonucleotide sequences that 
hybridize to a nucleotide sequence including the SNP position, or can comprise primer 
pairs that flank the SNP position. Such oligonucleotide probes and primers, which can be 
designed based, for example, on SEQ ID NOS:l to 35 disclosed herein, selectively 
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hybridize to the target nucleotide sequence under stringent conditions, which preclude 
substantial cross-hybridization to unrelated gene sequences. Methods for selecting such 
probes or primers are well known in the art, and can be determined empirically or using 
mathematical formulas (see, for example, Sambrook et al., "Molecular Cloning: A 
laboratory manual" (Cold Spring Harbor Laboratory Press 1989), which is incorporated 
herein by reference). 

[0036] Mutations and SNPs in the CYP3 A gene have been shown to contribute to a 
variable response to some drugs. As disclosed herein, SNPs have now been associated 
with predictiveness to paclitaxel responsiveness. Accordingly, the present invention 
provides nucleotide markers and marker sets that are predictive of a cancer patient's 
responsiveness to treatment with paclitaxel, methods of using such markers and marker 
sets as an aid to determine a treatment protocol for a cancer patient, and kits containing at 
least one probe useful for detecting the presence or absence of a marker associated with 
predictiveness of paclitaxel responsiveness of a cancer patient, including kits containing a 
set of probes useful for detecting a maker set predictive of paclitaxel responsiveness. It 
will be recognized that the methods disclosed herein can be used for identifying markers 
and marker sets predictive of a cancer patient's responsiveness to a cancer therapeutic 
agent. 

[0037] The reported response rate for combination paclitaxel and carboplatin (PC) 
therapy is about 62%, and it is generally accepted that refraction to first line 
chemotherapy is linked to reduced time-to-relapse and reduced long-term survival. Since 
an explanation for the response rate to PC therapy can be due to the wide variation in 
paclitaxel clearance rates observed among patients, combined with a narrow therapeutic 
index, xenobiotic metabolism and paclitaxel target genes were screened in an effort to 
identify SNPs and/or haplotypes linked with PC response. As disclosed herein, genetic 
features of variable response were identified, thus allowing a classification of PC 
response proclivity prior to initiating first line chemotherapy. Specifically, genetic 
markers have been identified that provide a tool for identifying potential non-responders 
prior to treatment, thus allowing a determination to be made of offering an alternative 
treatment instead. Such an "individualized" or "personalized" approach to treatment can 
provide significant benefit to a patient. 
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[0038] As disclosed herein, the sequences of at least seven genes are associated with 
and predictive for variable PC response (see Table 6). Furthermore, when considered 
within the context of a complex (multifactorial) framework, about 98% of the variability 
in patient response is explained. These results are not likely a reflection of genetic 
structure within the study sample because most of the SNPs and genes that were 
examined were not associated with variable PC response. Instead, specific haplotypes 
and/or multilocus genotypes for seven of the genes examined clearly were linked with the 
outcome of PC treatment. Although it was difficult to make classifications using the 
identified sequences without their distribution statistics, because most patients harbored 
response sequences for some of the seven genes but non-response sequences for others, 
the classification was straightforward when using a linear discriminate method to 
represent individuals and responder groups as complex vectors and to classify individual 
patients based on their Euclidian distance from the mean of both groups (see Example 2). 

[0039] Individual SNPs and, even more so, haplotypes of the seven genes (Table 6) 
allowed an inference as to paclitaxel response. Remarkably, however, the use of 
multilocus genotypes as a classifier categorized all of the responders correctly and all but 
one of the non-responders correctly (Table 8). As such, this classifier is particularly 
useful because it identifies most of the non-responders without incorrectly categorizing 
responders. Potential non-responders are those ovarian cancer patients whom can benefit 
from alternative therapy or adjusted dose. Because all of the responders are correctly 
classified, the benefit of providing alternative treatments to the potential non-responders 
can be realized without misdirecting individuals who would have responded to the 
standard regimen. 

[0040] About one-third of ovarian cancer patients fail to respond to PC chemotherapy. 
By using the disclosed classifier before treatment, most non-responders can be identified 
(without misclassifying responders as non-responders), thus allowing alternative 
treatment of the potential non-responders. If the non-responders are eliminated from first 
line PC treatment, the PC response rate would become virtually 100%. Furthermore, if 
the classified non-responders are guided towards alternative therapies or altered dosages 
that have a success rate similar to that of PC treatment of the general population 
(e.g., 70%), the classifier would improve the overall first line success rate from 63% to 
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about 89%. Thus, the present invention provides a classifier that can be used to 
personalize first line chemotherapy for an enhancement of the efficacy of combination PC 
chemotherapy. These results indicate that similar tests can be developed for other 
chemotherapy drugs such that the best drugs can be selected individually for each cancer 
patient. The set of markers as disclosed herein constitute a haplotype system, which is 
the set of diploid, phase-known haplotype combinations present in the human population. 
A gene containing 4 SNPs has a large number of 2-locus haplotype systems, a smaller 
number of 3-locus haplotype systems and one 4 locus haplotype system. Haplotype 
systems are comprised of polymorphic markers, which are specific sequences at a 
particular position in genomic DNA where individuals differ from one another (i.e., a 
polymorphism). 

[0041] The present invention provides four newly described SNPs, including SEQ ID 
NO: 1, wherein nucleotide 83 is G; SEQ ID NO:3, wherein nucleotide 401 is T; SEQ ID 
NO:4, wherein nucleotide 437 is G; and SEQ ID NO:8, wherein nucleotide 191 is T; and 
further provides combinations of gene nucleotide sequences, each of which includes a 
SNP associated with paclitaxel responsiveness. Also provided are oligonucleotides useful 
for determining the nucleotide occurrence at a desired SNP position, including 
oligonucleotide probes and primers. The term "SNP" or "SNP position" is used herein in 
its conventional sense to mean a position in a nucleotide sequence of a gene that exists in 
two or more variant forms in a population. Thus, a SNP can be, for example, A or G; 
or C or T; or A, G or T; etc. As such, it will be recognized that reference herein to a SNP 
comprising, for example, nucleotide 83 of SEQ ID NO:l, means a nucleotide sequence as 
set forth in SEQ ID NO: 1, including at least that portion containing nucleotide 83, which, 
as disclosed herein, can be A or G. Further, the SNP can be described with respect to a 
particular nucleotide occurrence, for example, wherein nucleotide 83 of SEQ ID NO:l 
is G. As such, each of the polynucleotides as set forth in SEQ ID NOS:l to 35 
corresponds to two nucleic acid molecules, each of which is polymorphic at a specified 
position. 

[0042] As used herein, the term "associated with paclitaxel responsiveness", when 
used in reference to a SNP (as well as to a haplotype allele or to diploid haplotype 
alleles), means that one or more nucleotide occurrences at the SNP position (or haplotype 
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allele, or diploid haplotype alleles) allows an inference to be drawn that a subject is likely 
to respond to paclitaxel treatment or is likely not to respond to paclitaxel treatment. For 
example, that SNP at nucleotide 83 of SEQ ID NO:l is associated with paclitaxel 
responsiveness and, more specifically, the occurrence of an A at nucleotide 83 of SEQ ID 
NO:l allows an inference to be drawn that a subject having the nucleotide occurrence is 
likely to respond to paclitaxel treatment. Further, the occurrence of a G at nucleotide 83 
of SEQ ID NO: 1 allows an inference to be drawn that a subject is a non-responder with 
respect to paclitaxel. 

[0043] As used herein, the term "haplotype" refers to a grouping of two or more SNPs 
in a single gene. The term "haplotype alleles" is used herein to refer to a non-random 
combination of nucleotide occurrences of SNPs that make up a haplotype. For example, 
SEQ ID NOS:l and 2 are two nucleotide sequences present in the human CYP2C8 gene, 
each of which contains a SNP (nucleotide 83 of SEQ ID NO: 1 and nucleotide 25 1 of SEQ 
ID NO:2). The SNP at nucleotide 83 of SEQ ID NO: 1 can be A or G, and the SNP at 
nucleotide 251 of SEQ ID NO:2 also can be A or G. As such, a haplotype of the 
CYP2C8 gene comprising these SNPs can be represented, for example, by AA, or AG, or 
GG, or GA; however, it should be noted that, while the specified bases are present within 
the same gene, they are not contiguous in the gene. As disclosed herein, the identification 
of a CYP2C8 gene haplotype allele other than GA or GG, allows an inference to be 
drawn that the subject is a paclitaxel responder. 

[0044] The term "diploid haplotype alleles" or "multilocus genotype" is used herein to 
refer to both alleles of a haplotype, i.e., the haplotype present on both chromosomes. A 
diploid haplotype allele of the CYP2C8 gene, for example, can be represented by 
GG/NN, where one allele contains a G at the position corresponding to nucleotide 83 of 
SEQ ID NO:l and a G at the position corresponding to nucleotide 251 of SEQ ID NO:2, 
and wherein the other allele contains any nucleotide (N) at these positions (see Table 7). 
The term "corresponding" is used herein, in reference to a nucleotide position of any of 
SEQ ID NOS:l to 35, to refer to the endogenous nucleotide position present in a genome, 
particularly a human genome. 

[0045] The disclosed combinations of gene nucleotide sequences, including the SNP 
position, and/or oligonucleotides provide tools for screening a cancer patient, prior to 
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initiating paclitaxel therapy, in order to determine whether the patient is likely to respond 
to such treatment. Where a determination is made that the patient is likely to be a 
paclitaxel non-responder, the clinician is in a position to consider whether the patient can 
benefit from an alternative therapy. The combinations of gene nucleotide sequences and 
oligonucleotides will be useful to medical diagnostic laboratories, and provided as 
separate or mixed reagents suitable for individual or high throughput assays. 

[0046] An oligonucleotide probe or primer is selected such that is can selectively 
hybridize at or near a SNP that allows an inference as to paclitaxel responsiveness. The 
term "target nucleic acid molecule" is used generally herein to refer to nucleotide 
sequence that includes a SNP that allows an inference as to paclitaxel responsiveness. A 
target nucleic acid molecule can be single stranded or double stranded, and can be DNA, 
RNA, or a DNA/RNA hybrid. SEQ ID NOS:l to 35, each of which comprises a SNP 
that, alone or in combination, allows an inference as to paclitaxel responsiveness, are 
provided as examples of target nucleic acid molecules. 

[0047] Based on the disclosed gene sequences set forth as SEQ ID NOS: 1 to 35, 
including the positions of the relevant SNPs and nucleotide occurrences associated with 
paclitaxel responsiveness, oligonucleotide probes that can selectively hybridize to a 
nucleotide sequence comprising the SNP (or a nucleotide sequence complementary 
thereto), and primers, including amplification primer pairs that flank a SNP, readily can 
be prepared. As used herein, the term "selective hybridization" or "selectively hybridize" 
refers to hybridization under moderately stringent or highly stringent conditions such that 
a nucleotide sequence associates with a complementary sequence of a selected target 
nucleic acid molecule, but not with unrelated nucleotide sequences. Generally, an 
oligonucleotide useful as a probe or primer that selectively hybridizes to a selected 
nucleotide sequence is at least about 15 nucleotides in length, usually at least about 
18 nucleotides, and particularly about 21, 22, 23, 24, 25, or 30 nucleotides in length or 
more in length. Conditions that allow for selective hybridization can be determined 
empirically, for example, by determining specificity of an oligonucleotide probe for a 
target nucleic acid molecule with respect to a nucleotide sequence of a gene related to the 
target nucleic acid molecule (e.g., by determining that the probe or primer is specific for a 
target cytochrome P450 nucleotide sequence, but not for nucleotide sequence of other 
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related cytochrome P450 gene family members). Conditions that allow for selective 
hybridization also can be estimated based, for example, on the relative GC:AT content of 
the hybridizing oligonucleotide and the sequence to which it is to hybridize, the length of 
the hybridizing oligonucleotide, and the number, if any, of mismatches between the 
oligonucleotide and sequence to which it is to hybridize (see, for example, Sambrook 
et al., "Molecular Cloning: A laboratory manual (Cold Spring Harbor Laboratory Press 
1989), which is incorporated herein by reference). 

[0048] The presence of a particular SNP can be detected using a hybridization method 
wherein an oligonucleotide probe hybridizes, for example, to a target nucleic acid 
molecule containing a particular nucleotide occurrence of a SNP, but not other nucleotide 
occurrences (e.g., A, but not C, G, or T). Selective hybridization of the probe can be 
detected, for example, by gel electrophoresis, wherein the probe or a cleave product 
thereof is identified. For example, where the probe hybridizes to a nucleotide sequence 
comprising the SNP position, but contains a mismatch with respect to the SNP, contact 
with an endonuclease can cleave the probe, the cleavage products of which readily can be 
identified by having a faster migration in a gel than the full length oligonucleotide probe. 
Conversely, an oligonucleotide ligation assay also can be used to identify a particular 
nucleotide at a SNP position. Such reaction can utilize an oligonucleotide probe 
comprising two portions, including a first portion that hybridizes 5 1 and up to and 
including the position of the SNP and a second portion that hybridizes immediately 3' to 
the SNP. When the nucleotide of the probe portion in the position complementary to the 
SNP is complementary to the nucleotide actually at the SNP position, and the hybridizing 
sequences are further contacted with a DNA ligase, the first and second probe portions 
are ligated to generate a product that migrates more slowly in a gel than the separate first 
and second probe portions. 

[0049] An oligonucleotide probe also can be a bilabeled oligonucleotide probe such as 
a molecular beacon or a TaqMan™ probe, which includes a fluorescent moiety and a 
fluorescence quencher moiety, wherein the bilabeled oligonucleotide probe can 
selectively hybridize to a nucleotide sequence of the target nucleic acid molecule 
comprising the SNP position; and detecting fluorescence due to the fluorescent moiety. 
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Such a method, when combined with an amplification reaction (see below), provides a 
means for real-time detection of the generation of the amplification product. 

[0050] The presence of a particular SNP also can be detected using a primer extension 
reaction or amplification reaction. For example, a nucleic acid sample containing (or 
suspected of containing) a target nucleic acid molecule can be contacted with an 
oligonucleotide primer that, upon further contact with a polymerase, can be extended up 
to and, if desired, beyond the position of the SNP. In addition, the nucleic acid sample 
can be contacted with an amplification primer pair, comprising a first primer and a second 
primer, which selectively hybridize to complementary strands of a target nucleic acid 
molecule and, in the presence of polymerase, allow for generation of an amplification 
product. For convenience, the primers of an amplification primer pair are referred to as a 
"first primer" and a "second primer"; however, reference herein to a "first primer" or a 
"second primer" is not intended to indicate any importance, order of addition, or the like. 
It will be further recognized that an amplification primer pair requires that the first and 
second primer comprise what are commonly referred to as a forward primer and a reverse 
primer, which, in view, for example, of SEQ ID NOS: 1 to 35, can be selected using well 
known and routine methods such that an amplification product can be generated. 

[0051] A primer extension or PCR amplification reaction can be designed such that 
the presence of a particular nucleotide at a SNP position can be determined by the 
presence or size of the extension and/or amplification product, in which case the SNP can 
be determined using a method such as gel electrophoresis, capillary gel electrophoresis, or 
mass spectrometry; or the amplification product can be sequenced to determine the 
nucleotide at the SNP position. In addition, the SNP can be detected indirectly, for 
example, by further contacting the sample with a detector oligonucleotide, which can 
selectively hybridize to a nucleotide sequence of the first amplification product 
comprising the SNP position; and detecting selective hybridization of the detector 
oligonucleotide, as above. 

[0052] Various endpoint detection formats are known to the art and can be applied to 
the present methods. For example, PCR can be performed using TaqMan™ reagents, 
followed by reading the plates at this endpoint. Molecular beacons, Amplifluor™ or 
TriStar™ reagents and methods similarly can be used(Stratagene; Intergen). 
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Amplification products also can be detected using an ELISA format, for example, using a 
design in which one primer is biotinylated and the other contains digoxygenin. The 
amplification products are then bound to a streptavidin plate, washed, reacted with an 
enzyme-conjugated antibody to digoxygenin, and developed with a chromogenic, 
fluorogenic, or chemiluminescent substrate for the enzyme. Alternatively, a radioactive 
method can be used to detect generated amplification products, for example, by including 
a radiolabeled deoxynucleoside triphosphate into the amplification reaction, then blotting 
the amplification products onto DEAE paper for detection. In addition, if one primer is 
biotinylated, then streptavidin-coated scintillation proximity assay plates can be used to 
measure the PGR products. Additional methods of detection can use a chemiluminescent 
label, for example, a lanthanide chelate such as used in the DELFIA® assay (Pall Corp.), 
an electrochemiluminescent label such as ruthenium tris-bipyridy (ORI-GEN), or a 
fluorescent label, for example, using fluorescence correlation spectroscopy. 

[0053] An assay system that is commercially available and can be used to identify a 
nucleotide occurrence of one or more SNPs is the SNP-IT™ assay system (Orchid 
Biosciences, Inc.; Princeton NJ). In general, the SNP-IT™ method is a three step primer 
extension reaction. In the first step a target nucleic acid molecule is isolated from a 
sample by hybridization to a capture primer, which provides a first level of specificity. In 
a second step the capture primer is extended from a terminating nucleotide triphosphate at 
the target SNP site, which provides a second level of specificity. In a third step, the 
extended nucleotide triphosphate can be detected using a variety of known formats, 
including, for example, by direct fluorescence, indirect fluorescence, an indirect 
colorimetric assay, mass spectrometry, or fluorescence polarization. Reactions 
conveniently can be processed in 384 well format in an automated format using a 
SNPstream™ instrument (Orchid Biosciences, Inc.). 

[0054] The methods of the invention are readily adaptable to high throughput assays. 
For example, an amplification reaction such as PCR can be performed using inexpensive 
robotic thermocyclers for a specified number of cycles, then the amplification product 
generated can be determined at the endpoint of the reaction. Furthermore, the methods 
can be performed in a multiplex format, for example, using differentially labeled 
oligonucleotide probes, or performing oligonucleotide ligation assays that result in 
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different sized ligation products, or amplification reactions that result in different sized 
amplification products. 

[0055] The oligonucleotide probes and/or primers, and gene nucleotide sequences 
comprising one or all nucleotide occurrences of a SNP associated with paclitaxel 
responsiveness (e.g., SEQ ID NOS:l to 35) can be provided as isolated nucleic acid 
molecules, for example, in a kit, or can be attached to a solid support such as a microchip, 
a glass slide, a membrane, or a bead. Methods for immobilizing nucleotide sequences on 
a solid support, particularly a support such as a microchip or glass slide, are well known 
(see, for example, DeRisi et al., Science 278:680-686, 1997; Marton et al., Nat Med. 
4:1293-1301, 1998; Lipshutz et al., Nat Genet 21:20-24, 1999, each of which is 
incorporated herein by reference). Preferably, the nucleotide sequences are immobilized 
in an addressable array, wherein each nucleotide sequence (either gene sequence 
including a SNP, or oligonucleotide probe or primer) is present in a defined position in 
the array, thus facilitating identification of particular nucleotide occurrences of SNPs in a 
test nucleic acid sample. 

[00561 The compositions of the invention conveniently can be provides as a kit, which 
can contain, for example, two or more oligonucleotides useful for detecting nucleotide 
occurrences at the SNP positions of two or more genes, wherein each SNP provides an 
inference as to paclitaxel responsiveness. The oligonucleotides of the kit can be 
oligonucleotide probes comprising a nucleotide sequence of at least two of SEQ ID 
NOS:l to 35 comprising the SNP position, particularly oligonucleotide probes specific for 
at least one cytochrome gene and one gene other than a cytochrome gene. The term "at 
least one" means one or more. As such, the term includes 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, etc. 
and, can include, for example, all of the exemplified SNPs, haplotype alleles, diploid 
haplotype alleles, and oligonucleotide probes and/or primers. Similarly, the term "at least 
two" means two or more, e.g., 2, 3, 4, 5, etc. 

[0057] The oligonucleotides of the kit also can be oligonucleotide primers (one or all 
of which can be first amplification primers of an amplification primer pair) that can be 
used to generate extension (and/or amplification) products of at least two different target 
nucleic acid molecules, including the nucleotides present at the SNP positions; or can be 
combinations of such probes and primers (and primer pairs). It should be recognized that 
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each of the nucleotide sequences set forth as SEQ ID NOS:l to 35, or nucleotide 
sequences complementary thereto, can be useful, in whole or as a portion containing the 
SNP position, as probes for detecting particular nucleotide occurrences of SNPs 
associated with paclitaxel responsiveness in a nucleic acid sample. 

[0058] A kit of the invention also can contain one or more reagents useful for 
practicing a method of the invention. For example, the kit can contain a control target 
nucleic acid molecule for a probe or primer contained in the kit. A kit of the invention 
also can contain one or more detectable labels that can be used, alone or in combination, 
with the probes and/or primers, wherein the kit can further contain reagents for linking 
the label to the probe or primer. A kit containing a variety of detectable labels can be 
useful, for example, for preparing probes for a multiplex analysis assay. Alternatively, 
the probes of a kit can be provided as labeled probes, e.g., fluorescently labeled probes, 
and can further be bilabeled oligonucleotide probes containing a fluorescent moiety and a 
quenching moiety, which, when in proximity to the fluorescent moiety, quenches 
fluorescence. 

[0059] The following examples are intended to illustrate the present invention. 

EXAMPLE 1 

IDENTIFICATION OF SNPs PREDICTIVE OF PACLITAXEL RESPONSE 
[0060] This example provides a method of identifying a marker set of SNPs that are 
predictive of paclitaxel responsiveness of a cancer patient. 

[0061] A large number of haplotype systems within 30 xenobiotic metabolism genes 
were screened. Within the CYP3A4 gene in particular, 50 haplotype systems were 
randomly selected and tested for association with paclitaxel response (see, for example, 
Table 1, showing SNPs of CYP3A4 gene screened). Of these 50 haplotype systems, one 
system, TX3A41 119 (CYP3A4 gene) was identified whose constituent haplotypes were 
linked with paclitaxel response (Tables 1 and 2; see Sequence Listing for nucleotide 
sequences flanking the SNPs). 
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[0062] Table 1 shows the CYP3A4 polymorphisms tested for association with 
paclitaxel response in ovarian cancer patients. The name of the SNP is shown in 
Column 1 . The unique identifier for each SNP is shown (Column 2), as is its location 
(Column 3) within an NCBI reference sequence (Column 4). The status of each SNP, 
i.e., whether it is a validated polymorphic marker (indicated by "POLY"), is shown in 
Column 5. Type of polymorphism, i.e., whether it is located in a coding, silent or intron 
region of the gene, is shown in Column 6. The haplotype system described in this 
Example is a combination of three SNPs shown in italics and bold print. 

[0063] Ovarian Cancer patients were treated with several (up to 15) rounds of 
paclitaxel and carboplatin therapy. Baseline reading of the cancer associated protein, 
CA125, were established prior to each round, and post-treatment readings were taken 
within a month of each treatment in each patient. The investigation was designed to 
determine whether there were genetic differences in xenobiotic metabolism gene 
sequences between patients who responded to therapy and those who did not respond. In 
the first step of the study, which was designed to discover SNPs in each of the xenobiotic 
metabolism genes, an average of 30 SNPs in 50 such genes was identified. In the second 
step, the patients were genotyped at each of these SNPs. Approximately 1500 SNP 
positions were sequenced in 30 ovarian cancer patients to produce 450,000 genotypes. 
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GENE HAP % LEVEL 

SYSTEM 

CYP3A4 TX3A41119 20 individual 0.00901+- 

0.0091 

20 test pair 0.00901+- 
0.0091 

50 individual 0.03604+- 
0.0148 

50 test pair 0.00000+- 
0.0000 



FST P value Exact P value 

0.08572 +- 0.00395 
0.00000 +- 0.00000 
0.23224 +- 0.00285 
0.00363 +- 0.00056 



CYP2D6 TX2D61120 20 



individual 0.32432+- 
0.0411 



20 test pair 0.55856+- 
0.0504 
individual 0.60360+- 



50 



50 test pair 



0.0490 

0.70270+- 

0.0425 



0.55956 +- 0.00676 
0.67434 +- 0.00771 
0.92720 +- 0.00206 
0.81895 +- 0.00469 



[0064] Table 2 shows the results of differentiation tests of genetic structure between 
paclitaxel responders and non-responders with ovarian cancer. Analyses for haplotype 
systems (Column 2) within two genes (Column 1) are presented. Two criteria for 
response were used: a 20% and a 50% reduction in CA125 reading post-paclitaxel 
treatment. The analyses were performed on two levels (Column 4). The "individual 
level" uses an average CA125 response per individual and counts each individual only 
once. The "test pair" level uses each paclitaxel treatment-CA125 reading pair; any one 
individual may be counted several times depending on the number of treatments they 
received. P values for a pair-wise F-statistic (Column 4) and an Exact test of 
Differentiation (Column 5) are shown. 
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[0065] To find which marker sets within which genes were associated with paclitaxel 
response, a set of markers was defined, then a standard approach, which was the same for 
every set of markers selected, was used. The patient population was divided into two 
groups: 1) responders, which were defined as patients whose post treatment CA125 level 
was 20% or 50% lower than the baseline, and 2) non-responders. This was done on the 
level of individuals, where an average reading was used for each patient, and each patient 
was counted only once, and on the level of readings, where each patient could be counted 
several times. Haplotypes were inferred from the genotype combinations within each 
patient using the algorithm of Stephens et al. (Amer. J. Hum. Genet 68:978-989, 2001, 
which is incorporated herein by reference), where the goal next was to determine whether 
there was a statistically significant distinction in haplotype constitution between the 
responder groups. If the answer was no, another set of markers was selected. 

[0066] Using this process, a three-locus haplotype system (TX3 A4 1119) was 
identified whose constituent elements were predictive for paclitaxel response in ovarian 
cancer patients (see Table 2, above). F-statistic P-values for the TX3A41 1 19 haplotype 
system were highly significant, regardless of whether the 20% or 50% CA125 reduction 
criteria was used, and regardless of whether individual patients or readings were counted. 
The Exact test of differentiation, which measures genetic distinction on the level of the 
individual haplotype and is relatively insensitive to more complex genetic structure such 
as hetero/homozygosity, gave significant results when readings were counted. In 
contrast, no significant results were obtained for the CYP2D6 haplotype system 
TX2D61 120, which represents a control. Several hundred haplotype systems were 
screened with similar results as TX2D61 120. 

[0067] Inspection of the haplotype pairs themselves (rather than statistical values) 
revealed that the CGC and CGT TX3A411 19 haplotypes were associated with a non- 
response to paclitaxel. None of the individuals with the CGC haplotype (n=4) responded 
at the 50% reduction level (Table 3), and only 2 readings out of 26 from CGC containing 
patients were classifiable as responses; the remaining 24 were non-responses (Table 4). 
None of the individuals with the CGT haplotype were responders (n=3; Table 3) and all 
12 readings from these 3 patients were non-responses (Table 4). In contrast, the CTC 
haplotype was strongly associated with paclitaxel responsiveness. Only CTC/CTC 
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individuals were average responders (Table 3), and 35 of 37 test responses were from 
CTC/CTC individuals (Table 4). Since not every individual harboring the CTC/CTC 
genotype was a responder, other genes or physiological or environmental factors may also 
be involved in paclitaxel responsiveness. 

TABLE 3 

SampleName=" TX3A41 1 19 _50 RESPONDERS" 
SampleSize= 9 
SampleData={ 
HI 9 CTC 
CTC 

} 



SampleName=" TX3A41 1 19 _50 NON-RESPONDERS' 

SampleSize= 18 

SampleData={ 



HI 


3 


CGC 






CTC 


H2 


12 


CTC 






CTC 


H3 


1 


CGC 






CGT 


H4 


2 


CTC 






CGT 



} 

Table 3 shows counts of TX3A41 1 19 haplotype pairs in responders (top group) and 
non-responders (bottom group) considering average responses in 27 patients. 
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TABLE 4 

SampleName="TX3Al 120_50" 
SampleSize= 37 
SampleData={ 
HI 35 CTC 
CTC 

H2 2 CGC 
CTC 



} 

SampleName="TX3Al 120_50" 
SampleSize= 106 
SampleData={ 
HI 20 CGC 
CTC 

H2 74 CTC 
CTC 

H3 4 CGC 
CGT 

H4 8 CTC 
CGT 

} 



[0068] Table 4 shows counts of TX3A41 120 haplotype pairs in responders (top group) 
and non-responders (bottom group) considering each response in 27 patients. 143 total 
responses were measured. 

[0069]^ These results demonstrate that the disclosed marker set can be used as the basis 
for construction of a paclitaxel patient classifier test, wherein if a patient has a CTC/CTC 
haplotype combination, for either the TX3A41 1 19 or TX3A41 120 haplotype system, he 
or she can be considered eligible for paclitaxel therapy, whereas if a patient has a CGC or 
CGT haplotype for either system, he or she is less likely to respond to conventional 
paclitaxel treatment. 
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EXAMPLE 2 

CLASSIFIER FOR PREDICTING RESPONSE TO TREATMENT 
WITH PACLITAXEL AND CARBOPLATIN 
[0070] This Example extends the studies described in Example 1 and identifies 
haplotype alleles associated with paclitaxel response or non-response. 

[0071] Thirty five percent of ovarian cancer patients fail to respond to first line 
combination paclitaxel and carboplatin (PC) therapy. In the present study, 42 ovarian 
cancer patients, including 27 clinical responders and 15 non-responders, were genotyped 
at 746 SNPs from 38 xenobiotic metabolism genes and 3 tubulin genes (see Table 5, 
below). Haplotype alleles were identified in CYP2C8 (p<0.000) and CYP3A4 (p=0.005) 
as significantly associated with variable PC response. Haplotype alleles also were 
identified in GSTM1 (p=0.018), CYP3A7 (p=0.022), and ESD (p=0.017) as significantly 
associated with outcome, and haplotype alleles in CYP3A5 (p=0.070) and MAOB 
(p=0.075) were identified as being marginally associated. Linear and quadratic 
discriminate techniques were applied to model these genetic features for predicting PC 
response. Using two different clinical criteria for evaluation of response over the 
treatment line, the accuracy of the responder classification was 100% and the sensitivity 
of the non-responder classification was 93%. These results confirm and extend previous 
the results of Example 1 indicating that the CYP2C and CYP3A family of cytochrome 
oxidases are important determinants of variable PC response, and further implicate the 
esterase D (ESD, glutathione S transferase (GSTM1) and monoamine oxidase (MAOB) 
families of genes as determinants. These results further indicate that, in ovarian cancer 
patients, first line PC response can be a function of xenobiotic metabolism, rather than 
tumor type or stage, thus providing a tool for prescreening cancer patients in order to 
individualize and customize chemotherapy. 

Study Design 

[0072] A case control study design was used to measure the genetic distinction 
between paclitaxel/carboplatin (PC) responders and non-responders. Single nucleotide 
polymorphisms (SNPs) in seven xenobiotic metabolism genes were mined from the 
public database resource (NCBLdbSNP, which can be accessed on the world wide web, at 
the URL ,! ncbi.nlm.nkh.gov/SNP/, which is incorporated herein by reference). In 
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addition, deep re-sequencing was conducted by amplifying (using pfu polymerase), 
sequencing and computationally comparing each gene promoter, exon, and 3' untranslated 
region in a racially inclusive group of 650 individuals. 

Data Collection 

[0073] Basic biographical and clinical data (i.e., other medications taken, tumor type, 
surgical stage, surgical procedures) was obtained from 42 patients with ovarian cancer 
who previously had undergone chemotherapy with standard doses of combination 
paclitaxel (175 mg/m 2 intravenous infusion over 3 hr) and carboplatin at a dose of 
AUC 5 or 6 (using the Calvert Formula), intravenous infusion over 1 hr. About one-half 
of the 42 patients were of self-described European ancestry (e.g., Latina), while the other 
half were of significant African and/or Native American ancestry. First line treatment 
response was assessed using circulating cancer antigen 125 (CA125) measurements. 
Clinical data was extracted from the patient charts and direct patient interviews with a 
research nurse. After reading and signing an approved IRB consent form, patients 
completed a biographical questionnaire and provided 4 ml of blood. DNA was extracted 
from circulating lymphocytes using a commercial kit (Qiagen), and amplified using 
nested PCR to front-end a primer extension protocol employing a 25K 
SNPstream™/ultra-high throughput (UHT) genotyping system (Orchid Biosciences; 
Princeton NJ). 

Response Measurement 

[0074] Response to treatment was measured in two ways. For both methods, only 
treatments that were administered within the context of regular 3 week interval treatment 
schedules were considered. The "Average PC response" was defined as average response 
per cycle over the first line of treatment. To calculate each cycle response, the earliest 
CA125 reading after the PC cycle was subtracted from the latest CA125 reading before 
the PC cycle (the baseline), and the result was divided by the baseline value. Positive 
response was defined by at least 11% average reduction in CA125 levels over the entire 
line of PC treatment. An "Overall PC response" was used to measure the overall outcome 
for the first line treatment. In terms of Overall PC response a patient is considered a 
responder if their CA125 values dropped below the upper normal CA125 limit (35 units) 
by the end of the line of PC chemotherapy. 
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Statistical Analysis and Modeling 
Genetic Feature Extraction 
[0075] To identify useful genetic features of variable PC response, SNPs with alleles 
associated with response were first identified using the delta value method (see below; 
see, also, Chakraborty and Weiss, Proc. Natl. Acad. ScL, USA 85:9119-9123, 1988; 
Shriver et al., Amer. J. Hum. Genet. 60:957-964, 1997, each of which is incorporated 
herein by reference). Individuals with missing data were eliminated from the analysis, 
and for feature extraction, individuals with ambiguous genotypes also were eliminated. 

[0076] For more detailed analysis of phase-known SNP alleles such as that of Table 7 
(see below), ambiguous SNP genotypes were estimated by eye from a 2-D genotype plot 
in a manner that was blind to sample response; a signal strength of at least 100 on at least 
one axis using the Orchid UHT data collection software was required. For each of the 
SNP combinations tested, phase-known allele associations, phenotype and genotype data 
were retrieved from an Oracle database and merged with genotype data using a 
proprietary Java based software program. After inferring haplotype phase (Stephens 
et al., Amer. J. Hum. Genet. 68:978-989, 2001, which is incorporated herein by 
reference). PC responders and non-responders were grouped and tested for whether 
haplotype alleles of the SNP combination was significantly associated with variable 
PC response. 

[0077] To test the alleles of each SNP combination, F-statistic and Fishers Exact tests 
were used to determine whether there was a statistically significant distinction in the 
sequence composition between grouped responders and non-responders. To avoid having 
to test all possible SNP combinations within a gene for allelic association with variable 
PC response (a computationally intensive effort), those combinations incorporating only 
those SNPs selected from the delta value screen were examined. When more than one 
such combination was available, a list of p-values was created and the combination with 
the lowest value was selected. This approach identified the optimal combination of SNP 
loci, the phase-known alleles of which were most significantly associated with variable 
PC response. 
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Genetic Feature Modeling 

Linear/Quadratic classification 
[0078] To use the haplotype alleles for the inference of PC response, a software 
program was written for using a parametric, multivariate linear classification and 
Quadratic classification technique with modifications for genomics data. Under the 
assumption that the samples have been taken from multivariate normal distributions with 
different mean vectors with common variance covariance matrix, linear classification 
procedures were applied (Fisher, Ann. Eugen. 7:179-188, 1936; Rao, Nature 160:835- 
836, 1948; Smith, Ann. Eugen. 13:272-282, 1947, each of which is incorporated herein by 
reference). The pooled within-population variance-covariance matrix was computed 
using the following equation (1): 



where Yy is the vector of character measurements for the j'th individual in the i'th group, 
and jLXi and Ni are the vector of means and sample size for the i'th group. 

[0079] The components for these vectors are surrogate values for SNP, haplotype or 
multilocus genotype alleles, each dimension of the vector representing a different locus. 
For example, an individual is represented by a vector Y=(i j,. . .n), where I and j = 0 or 1 
and n = the number of multilocus genotypes all of the genetic features. The generalized 
distance of the ij'th individual from the mean of the k ! th group was computed using the 
following equation (2): 



The vector Yy is used to calculate }ik, the mean of it's own group. To avoid circularity 
caused by this method, correction when comparing an element with its own class can be 
used (Smouse and Neel, Genetics 85:733-752, 1977, which is incorporated herein by 
reference). 



S = E^iS^j^CYij^OCYij-^OVECNi-l) 



(1) 



fortei (2) 
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[0080] In the case of complex genetics, the following equation (3) was used to correct 
for circularity caused by comparing an individual with the mean of its own group: 

D\i = (Ni/(Ni-l)) 2 (Yy -^(Yij-w) (3) 

The ij f th individual is allocated to that group for which (2)/(3) is minimum. Large 
"between class distances" relative to "within class differences" provide justification for 
using the mean vector values for each class as a classifier tool. The result of applying 
equations (2) and (3) is a probability matrix for the classification of individuals of each 
responder class into the correct and incorrect group. 

[0081] To provide for the possibility that responder populations have different 
variance-covariance matrices (the matrices are, of course, samples of the general 
treatment population), a quadratic classification procedure also was implemented. The 
quadratic discriminant score for the i'th group was determined using the following 
equation (4): 

D\ k = ln|S k | + (Yy ^kyS^kCYy-^) for k= 1,2,. . .g(groups) (4) 

Classification is the allocation of the ijth individual to that group for which (4) is 
minimum. 

[0082] Monte Carlo simulation was used to generate the distribution and summary 
statistics for classification probabilities of responders into the responder group, responder 
falling into the non-responder group, non-responders into the non-responder group, and 
non-responders into the responder group. Using a random number generator, 
200 individuals were created on the basis of observed allele frequencies from both groups 
and used to calculate a multivariate linear classification probability matrix. This 
experiment was repeated 10,000 times to obtain the summary statistics of Classification 
and misclassification rates and their Confidence Intervals. 
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RESULTS 
Phenotyping 

[0083] Forty-two ovarian cancer (OC) patients were phenotyped for first line PC 
response. The average patient in this study was treated with 6 cycles over the first line of 
PC treatment. Approximately 51% of these (21/41) had a positive Average PC response 
based on an average 20% decrease in CA125 from the beginning of each cycle to the end. 
Approximately 61% (25/41) of the patients exhibited a positive Overall PC response, 
based on overall CA125 reduction over the line to a value below 35. A perfect 
correlation was observed between Overall CA125 response and measured clinical 
response as determined by tumor mass reduction. The PC response rates were roughly 
comparable to the 63% average positive response rate previously described for PC 
combination therapy (see, for example, Recchi et al., Eur. J. Gynaecol Oncol 22:287- 
291, 2001; Grunland et al., Gynecol Oncol 83:128-134, 2000), indicating that the sample 
size was representative of the general patient population. Covariates such as age, weight, 
height, race and smoking status (active or not) were not associated with Average or 
Overall PC response, though smoking frequency (packs/day) was marginally associated 
with Average PC response. Multiple regression analysis combining these covariates, as 
independent variables, revealed an R-square of only 0.08. Only one of the patients was 
taking a drug known to be an inhibitor of a major cytochrome P450 (Verapamil - 
CYP3 A4), but this patient was a PC responder. 

Genetic Feature Extraction and characterization 

[0084] Patients were genotyped for 746 SNP sequences in 41 genes of potential 
relevance for paclitaxel disposition and/or action. Thirty-eight of the genes were 
xenobiotic metabolism genes and 3 were drug target (tubulin) genes (see Table 5, 
column 1). To measure the association between SNP sequence and response, the delta 
value, which is a measure of (minor allele:major allele) ratio difference between two 
populations (i.e., responders and non-responders) was used (Shriver et al., supra, 1997). 
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TABLES 

Candidate SNPs tested, validated SNPs observed (frequency > 0.05), and composition of selected feature 
SNP combinations predictive for Overall paclitaxel and carboplatin response in ovarian cancer patients. 



GENE 


a \Tr\rrv a 'iiit 
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GSI A2 
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GSTM1 


9 


9 


i 


GSTM3 


1 


1 


0 


GSTP1 


10 


6 


0 


GSTT1 


12 


4 


0 


GSTT2 


25 


20 


0 


MAOA 


19 


8 


0 


MAOB 


22 


4 


1 


UGT1A1 


9 


2 


0 


UGT1A2 


8 


7 


0 



MARKERS 3 



664803, 232 
265, 357,371, 369 



SELECTED 
COMBOS 4 

664803|232 
265|371 



121,229,113 
537 



121|113 
537|247 



677 



527 



677|648 
527|200 



465 



465|477 
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TABLE 5 (cont) 



TUBB1 
TUBB2 
TUBB4 
TOTAL 



10 
1 
6 
746 



2 
0 
3 
346 



0 
0 
0 
13 



13 



14 



1. The number of single nucleotide polymorphisms we tested for association with Overall PC response. 
Each was derived from private re-sequencing and/or the NCBI public database resources as described in the 
text. 

2. The number of validated SNPs with alleles that were of minor allele frequency > 0.005 and with clear 
genotype classes evident from our single base extension assay (Orchid Biosciences). 

3. The unique identifier for those SNPs we found to associated with Overall PC response. 

4. Unique identifier composition of the feature SNP combinations optimally associated with variable 
Overall PC response, selected from the screen described in the text. 

[0085] Thirteen SNPs in 7 genes (CYP2C8, CYP3A4, GSTM1, CYP3A7, ESD, 
MAOB and CYP3A5) were identified that met the following criteria: 1) a delta value 
greater than 0.23 for the distinction of patients based on Overall PC response; or 2) a 
delta value greater than 0.22, but was present in a gene that harbored at least two such 
SNPs (including itself; see Table 5, column 5 - "MARKERS"; see, also, Table 9, showing 
delta values). Alleles for each of these SNP loci were within Hardy- Weinberg 
proportions, and on a gene by gene basis, the associations were highly specific. For 
example, GSTM1 harbored 3 SNPs associated with response, whereas none was found in 
related genes such as GSTM3, GSTP1, GSTT1 or GSTT2. Similarly, 4 SNPs were found 
for CYP2C8, whereas none was found in the related CYP2C9, CYP2C18 and CYP2C19 
genes. 

[0086] Each of the C YP3 genes tested harbored SNPs associated with response using 
the selected delta value criteria: CYP3A4 (2), CYP3A5 (2) and CYP3A7 (3). No SNP 
that was associated with paclitaxel response was found in the other 12 cytochrome P450 
genes tested. Furthermore, it was not the case that the likelihood of finding a SNP with a 
good delta value in a gene was a function of how many SNPs were surveyed in that gene. 
For example, of 63 candidate SNPs tested in the CYP2D6 gene, none was identified as 
associated with PC response, whereas, of only 49 candidate SNPs tested in the CYP2C8 
gene, 4 were identified (Table 5). SNPs that did not meet the selection criteria, but 
otherwise had reasonable delta values, usually had minor allele frequencies that were low 
for statistical assurance with mis sample. 
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[0087] For each gene with selected SNPs, the association of phase-known alleles with 
response was tested using an F-statistic and Exact test of population differentiation 
(Raymond and Rousset, GenePop. Ver. 3.0, Institut des Siences de Involution, 1994; 
Wier and Cockerham, Evolution 38:1358-1370, 1984, each of which is incorporated 
herein by reference). SNP combinations of potential interest were defined, and phase- 
known genotypes (diploid haplotype pairs, hereinafter "multilocus genotype") were 
inferred for statistical association with Overall PC response. For example, alleles of 4 
CYP2C8 SNPs were identified as associated with Overall PC response, and these 4 SNPs 
can combine to make 6 different 2-locus combinations. Each of these combinations has 
its own set of observed phase-known (haplotype) alleles, which can be reconstructed 
using statistical algorithms (Stephens et al., supra, 2001) and tested for association with 
response. 

[0088] Having tested all of the within-gene, phase-known alleles of SNP combinations 
shown in Table 5, the combination with the lowest p-value was selected for each gene. 
For genes with only one SNP, all possible 2-locus combinations within that gene, and 
involving that SNP and other validated SNPs in that gene, whether it had a good delta 
value or not, were tested; the combination with the lowest p-value was selected (see, for 
example, Table 5, marker 247 of CYP3A5). The resulting list of SNP combinations 
included 14 SNPs (Table 5, column 6 - "SELECTED COMBOS"). 

[0089] The multilocus genotypes most strongly associated with variable PC response 
were those of the CYP2C8, CYP3A4 and ESD genes, and the multilocus genotypes for 
the GSTM1, CYP3A7 and MAOB genes also were significant (Table 6). The selected 
combinations for each of these 6 genes are referred to as "feature SNP combinations", and 
their alleles are referred to as "genetic features" of variable PC response. Though 
CYP3 A5 multilocus genotypes were not significantly associated with variable PC 
response at the p=0.05 level, chi-square adjusted residuals on the GT/GT genotype were 
significantly associated (p=0.033) and, therefore, the selected CYP3A5 combination were 
included as a feature SNP combination (Table 7G). 
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TABLE 6 

Effect statistics for the ability of multilocus genotypes of selected feature SNP combinations to resolve 
between TC responders and non-responders. 



Gene* 


Marker 1 


Marker 2 


FTestP 


Exact Test P 


Sample N 


1. CYP2C8 


265 


371 


<0.000 


O.000 


27 


2. CYP3A4 


664803 


869772 


<0.000 


0.014 


25 


3. ESD 


677 


648 


0.012 


0.019 


35 


4. GSTM1 


527 


200 


0.018 


0.019 


28 


5. CYP3A7 


121 


113 


0.018 


0.026 


17 


6. MAOB 


465 


477 


0.045 


0.105 


38 


7. CYP3A5 


537 


247 


0.072 


0.082 


28 



♦Ranked in order from most strongly associated to least associated, using Overall TC response 
criteria as described in the text. Samples with missing or ambiguous data were eliminated from the 
analysis. 

** individuals with missing or ambiguous genotypes were eliminated from this particular analysis 
(see methods). 

[0090] For each of the feature SNP combinations, the associations between haplotype 
allele combinations and variable PC response were robust using at least one test, and 
readily apparent using a variety of response criteria, including 5%, 10%, 15%, and 20% 
Average CA125 reductions, and Overall CA125 reductions. The associations also were 
statistically significant on the level of the individual haplotype, rather than the diploid 
pair, and when individual response counts, rather than Average CA125 response, were 
tabulated. Multiple regression analysis using the CYP3 A4 genotypes as explanatory 
variables (one of the genotypes is merged with the intercept to avoid multi-co-linearity 
problems) revealed an R-square = 0.746, indicating that CYP3 A4 genotypes explained 
74.6% of the variations in Average PC response. Multiple regression analysis using the 
twelve genotypes of CYP2C8 as explanatory variables revealed an R-square = 0.206, 
indicating that TAX2C81226 haplotype alleles explain 20.6% of the variability in 
Average PC response. Multiple Regression analysis of the 20 multilocus genotypes of 
both CYP3A4 and CYP2C8 revealed that they combined to explain 80% of the variations 
in Average PC response, and that the remaining 15-20% were explained by genotypes for 
the other 5 genes. 

[0091] From counts of the observed multilocus genotypes in Overall PC responders 
and non-responders, several simple association rules were constructed (Table 7). The 
CYP3A4 CT/CT multilocus genotype was associated with response with a p-value less 
than 0.001 (Table 7B), and certain genotypes for CYP3A7 (TG/TG, p=0.002; Table 7D), 
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ESD (TC/TC or CC/CC, p=0.003; Table 7E) and CYP3A5 (GT/GT, p=0.033; Table 7G) 
also were significantly associated with Overall PC response. In contrast, multilocus 
genotypes for the CYP2C8 gene (genotypes without a GG or GA haplotype, p=0.033; 
Table 7A), the GSTM1 gene (genotypes without a PC haplotype, p=0.085; Table 7C) and 
MAOB gene (genotypes without a CC haplotype, p=0.012; Table 7F) were, to greater or 
lesser extents, associated with Overall PC non-response. For example, only half of the 
patients with the MAOB "CC" haplotype are responders (15/28; Table 7F), whereas 87% 
of the patients lacking the MAOB "CC" haplotype are responders (13/14; Table 7F). As 
such, a preliminary classification rule can be made, as follows: individuals lacking a 
copy of the MAOB CC haplotype are (likely to be) responders, and those with at least one 
copy of the CC haplotype are (likely to be) non-responders. Similar rules can be 
constructed for each of the other feature SNP combinations. 

TABLE 7 

Multilocus genotype counts for each of the feature SNP combinations described in Table 2 using the 
Overall TC response criteria. 



Table 7A 








CYP2C8 




RESPONDERS 


NON- 








RESPONDERS 


Gil 


AA/AA 


5 


1 


G12 


AA/AG 


4 


1 


G13 


GA/GA 


8 


5 


G14 


GA/AA 


4 


1 


G15 


AG/AG 


1 


0 


G16 


GA/AG 


1 


0 


G17 


GG/GG 


0 


4 


G18 


GG/GA 


0 


2 




GG/— OR GA/- 


13 


12 




OTHER* 


10 


2 



* adjusted residual p-value for association with response = 0.033. 



TABLE 7B 

CYP3A4 RESPONDERS NON- 
RESPONDERS 

G21 CT/CT 26 7 

G22 CT/CG 1 4 

G23 CT/TG 0 2 

G24 CG/TG 0 2 



CT/CT 26 7 

OTHER* 1 8 

* adjusted residual p-value for association with non-response <0.001. 
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TABLE 7C 

GSTM1 RESPONDERS NON- 

RESPONDERS 

G31 CC/CC 10 4 

G32 CC/CT 2 0 

G33 TC/CC 4 3 

G34 TC/TC 10 8 

G35 CT/TC 0 1 

TC/- 14 12 

OTHER* 12 4 

* adjusted residual p-value for association with response = 0.085. 

TABLE 7D 

CYP3A7 RESPONDERS NON- 

RESPONDERS 

G41 TG/TG 18 6 

G42 CC/TG 4 4 

G43 CC/CC 1 3 

G44 TG/TC 2 1 

G45 TG/CG 0 1 

TG/TG* 18 6 

OTHER 7 9 

* adjusted residual p-value for association with response = 0.023. 

TABLE 7E 

ESD RESPONDERS NON- 

RESPONDERS 

G51 CG/CG 1 1 

G52 TC/TC 10 3 

G53 CC/CC 7 1 

G54 TG/TG 4 5 

G55 CC/TC 0 3 

TC/TC or CC/CC* 17 4 

OTHER 5 9 



* adjusted residual p-value for association with response = 0.003. 
TABLE 7F 



MAOB 




RESPONDERS 


NON- 
RESPONDERS 


G61 


TC/TC 


12 


2 


G62 


CC/TC 


8 


1 


G63 


CC/CC 


6 


5 


G64 


TT/CC 


1 


0 


G65 


TT/TC 


1 


0 


G66 


TC/CC 


0 


7 




cc/- 


15 


13 




OTHER* 


13 


2 



* adjusted residual p-value for association with response = 0.016. 
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TABLE 7G 

CYP3A5 RESPONDERS NON 

RESPONDERS 

G71 GT/GT 17 5 

G72 GT/AC 5 4 

G73 GT/AT 2 3 

G74 GT/GC 2 0 

G75 AC/AC 1 2 

G76 AC/GC 0 1 

GT/GT* 17 5 

OTHER 10 10 



* adjusted residual p-value for association with response = 0.033. 

[0092] The response or non-response genotypes were unlinked within individuals. 
Thus, one of the non-responders had a non-response CYP2C8, GSTM1 and MAOB 
genotype, and also had a response CYP3 A7, and ESD multilocus genotype. Another 
patient, who was a responder, had a non-responder multilocus genotype for CYP2C8, 
GSTM1, CYP3A7, ESD and MAOB genes, and a responder genotype for CYP3A4 and 
CYP3 A5 genes. Inspection of the rules derived from all of the feature SNP associations 
suggested that none was of adequate strength to serve as an independent classifier for 
Overall PC responses. This results suggests that PC response is a complex (i.e. 
multifactorial) trait. 

Feature Modeling 

[0093] Though specific sequences associated with Average PC response were 
identified, the results were not necessarily instructive as to how these sequences could be 
used to comprehensively predict PC response in ovarian cancer patients. Accordingly, a 
linear discriminate method was used to determine whether a complex genetic model 
incorporating the genetic features could resolve responders from non-responders. 
Individual samples (patients) were encoded as n-dimensional vectors (where n=number of 
observed SNP, haplotype or multilocus genotype alleles). The vectors were used to 
compute a pooled variance-covariance matrix, the distance between each individual 
vector and the population mean vectors (patient and responder or non-responder groups, 
respectively) was calculated, then the sample was binned into the population for which its 
distance was lowest (Table 8). 
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TABLE 8 

Responder classification probability table constructed by applying the linear classification technique to 
allele data from the SNPs (A), haplotypes (B) and multilocus genotypes (C), as described in the text. The 
column is read as follows: Using the 14 SNPs described in the text (A), non-responders (Row 1, Column 1) 
were correctly classified as non-responders using the Overall TC response criteria with a probability 
of 0.867 (Row 1, Column 2) and were incorrectly classified as responders (Row 1, Column 3) with a 
probability of 0.133. 

TABLE 8A 

14 SNPs in 7 genes 

From Actual Into Non Response Class Into Response Class Total 
Category 

Non Response 86.7% (13) 13.3% (2) 100% (15) 

Response 11.1% (3) 88.9% (24) 100% (27) 

Total 38.1% (16) 61.9% (26) 100% (42) 

TABLE 8B 

22 haplotypes in 7 genes 

From Actual Into Non Response Class Into Response Class Total 
Category 

Non Response 93 3% (14) 6.7% (1) 100% (15) 

Response 3.7% (1) 96.3% (26) 100% (27) 

Total 35.7% (15) 64.3% (27) 100% (42) 

TABLE 8C 

39 multilocus genotypes in 7 genes 

From Actual Into Non Response Class Into Response Class Total 
Category 

Non Response 93.3% (14) 6.7% (1) 100% (15) 

Response 0(0) 100% (27) 100% (27) 

Total 38.1% (14) 61.9% (28) 100% (42) 



[0094] Using SNP genotypes for the 5 genes with the strongest associations (CYP2C8, 
CYP3A4, GSTM1, CYP3A7, ESD), the corrected probability for partitioning responders 
and non-responders into the correct group was 85.7% (test efficiency, 36/42). Using SNP 
genotypes for all 7 of the associated genes, rather than just the 5 strongest, an 88.1% test 
efficiency was obtained for partitioning responders and non-responders into the correct 
group (37/42; see Table 8A). A substantially improved corrected test efficiency of 95.2% 
(40/42) was achieved using haplotypes for each of the 7 genes, rather than SNPs 
(Table 8B), and use of the multilocus genotypes (diploid pairs of haplotypes) for each of 
the 7 genes generated a corrected test efficiency of 97.6% (41/42) for partitioning 
responders and non-responders into the correct group (Table 8C). 

[0095] Monte Carlo simulation of multilocus genotypes with 10,000 iterations 
produced a mean corrected test efficiency of 97% (in agreement with the observed data), 
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a median of 98%, a standard deviation of 4.6% and a 95% CI of (0.94, L0). Using the 
non-response classification as a positive test result, this classifier revealed a non-response 
sensitivity of 93%, a response specificity of 100%, a predictive value for the negative 
(non-responder) inference of 100%, and a predictive value for the positive (responder) 
inference of 96.4%. The results were not significantly different when using a quadratic 
rather than the linear classification technique, nor were they significantly different using 
the Average PC response criteria (using a 10% and a 15% reduction threshold). 



TABLE 9 
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DELTA 
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CYP2C8E8_92_GA (1) 


265 0.3571 0.27791 


CYP3A4 (3) 


664803 


0.3386 


0.49744 
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232 
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0.6307 


CYP3A7RS2037498JTC (9) 


121 


0.3194 


0.239 


CYP3A7RS2687075JTC (17) 


229 


0.3125 


0.19901 


ESD1216961JTC (5) 


677 


0.303 


0.16487 


GSTM1421547_TC (7) 


527 


0.2853 


0.14835 










ACTDQSICorr f.A nn\ 

Aalrooloag_LrA \pv) 
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0.2833 


0.15162 


CYP2C8_RS1891070_GA (15) 


357 


0.2708 


0.15974 


CYP3A7RS2222411_GC (10) 


113 


0.2633 


0.16006 


CYP2C8_RS947172_GA (3) 


371 


0.2564 


0.14468 


CYP3A5776746_GA (13) 


537 


0.246 


0.14316 


CYP2C8_RS1891071_GA (35) 


j 369 


0.2361 


0.11401 


MAOB1799836_TC (11) 


| 465 


0.2321 


0.09539 


TUBB42302897_GA (18) 


I 761 


0.2267 


0.21327 


CYP2C9RS1934969_TA (19) 


39 


0.2208 


0.08842 










TYRP (20) 


886938 


0.2186 


0.08615 


CYP3A7RS2687145_TC (21) 


140 


0.2185 


0.11413 


ASIP819136_GA (22) 


559 


0.2173 


0.13253 


CYP2D6_RS769261_GT (23) 


423 


0.2172 


0.09438 


AIM35397_GT (24) 


928 


0.2167 


0.09081 


GSTT22267047_TC (25) 


464 


0.2074 


0.09112 


DCT2892681_GC (26) 


650 


0.2074 


0.08254 


DCT2296498_GA (27) 


701 


0.2074 


0.19985 
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Numbers in parentheses in Column 1 are Sequence Identifiers (SEQ ID NO:) 

[0096] The disclosed classifiers likely are predictive of variable paclitaxel rather than 
carboplatin metabolism because carboplatin is relatively stable and excreted largely in 
unchanged form in the urine. In contrast, paclitaxel is a highly aromatic molecule that is 
extensively metabolized and excreted through the urine and feces in a highly oxidized 
form (see, for example, McFadyen et ah, Biochem. Pharmacol 62:207-212, 2001). 
Further, the metabolism and clearance pharmacokinetics are widely variable between 
paclitaxel patients. In vitro studies suggested that paclitaxel is metabolized by CYP2C8 
(Dai et ah, Pharmacogenetics 1 1:597-607, 2001; Soyama et ah, Biol Pharrn. Bull 
24:1427-1430, 2001) and to a lesser extent by CYP3A4 (Baumhakel et ah, Int. J. Clin. 
Pharmacol Ther. 39:517-528, 2001). However, prior to the present disclosure, it was not 
clear whether variation in sequence for these genes, or perhaps other genes as well, was 
related to variable PC response in vivo. 

[0097] Because patients are chemotherapy naive prior to first line treatment, their 
tumors are not likely to have developed resistance. As such, variable first line PC 
response was presumed to be a pharmacokinetic phenomena rather than a tumor 
resistance phenomena. As such, apan-xenobiotic metabolism gene study was initiated, 
testing all of the SNPs that could be identified in each of these genes. No assumption was 
made as to SNPs to be examined or the genes that would be associated. As disclosed 
herein, the associated SNPs clustered within certain genes, indicating that the identified 
markers are of biological significance. In particular, identification of the CYP3A4 and 
CYP2C8 genes as the most strongly associated with PC response is meaningful, in view 
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of studies implicating these genes in paclitaxel metabolism (Baumhakel et al., supra, 
2001). 

[0098] In addition to CYP3A4 and CYP2C8, 5 other genes with associated SNP 
sequences were identified as strongly associated with PC response. These genes include 
alleles of the ESD-D (ESD) gene. Although the ESD gene has not previously been 
reported to be relevant with respect to paclitaxel metabolism, paclitaxel contains 5 ester 
groups and, therefore, may be a substrate for the ESD gene product. Similarly, the 
MAOB gene has not previously been associated with paclitaxel response. The relevance, 
if any, of this gene to paclitaxel metabolism is not clear because paclitaxel does not 
contain an amine group, though it does contain an amide group. However, the association 
of the MAOB gene with variable PC response can be due to involvement with carboplatin 
metabolism or through some other expression products via an indirect means. Another 
associated gene, GSTM1, encodes glutathione S transferase (GST), which previously has 
been identified as involved in taxane metabolism; the expression level of GST has been 
correlated with the IC50 for docetaxel (Park et al., Int. J. Oncol 20:333-338, 2002; 
Masanek et al., Anticancer Drugs 8:189-198, 1997), which is a related compound subject 
to the same metabolic machinery as paclitaxel (Desai et al., Eur. J. DrugMetab. 
Pharmacokinet. 23:417-424, 1998). 

[0099] Alleles for all three of the CYP3 family members tested were associated with 
PC response and, further, the presence of the associated alleles for each of the three CYP3 
family members was associated with response rather than non-response. This result is 
interesting because the CYP3A family members are coordinately regulated through the 
pregnane X receptor via induction by a wide variety of xenobiotic compounds, and 
because various CYP3 A gene products are known to act on common substrates (reviewed 
by Quattrochi and Guzelian, DrugMetab. Dispos. 29:615-622, 2001; Ripp et al., Drug 
Metab. Dispos. 30:570-575, 2002). The identification of PC response associations in 
multiple CYP3 A genes is consistent with previous reports on the concerted action of 
these genes, and provides support that the disclosed associations are biologically 
significant. 

[01001 Whether the SNP loci disclosed herein are linked with previously defined 
variants is not yet known. Using in vitro assays, in which cells were contacted in culture 
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with paclitaxel, two paclitaxel-incompetent CYP2C8 haplotype alleles have been 
described, including the CYP2C8*2 haplotype, which was found only in African- 
Americans, and the CYP2C8*3 haplotype, which was found primarily in Caucasians (Dai 
et al., Pharmacogenetics 1 1:597-607, 2001). However, the relevance of these haplotypes 
to paclitaxel responsiveness in vivo has not been determined, and the SNP loci of the 
CYCP2C8*2 and CYP2C8*3 haplotypes were not identified in the present study. The 
SNP loci disclosed herein have not been incorporated in the existing CYP2C8 or 
CYP3 A4 nomenclature, which suggests that these nomenclature systems are incomplete, 
and none has been described as relating to responsiveness of paclitaxel or any other drug. 
However, it some or all of the disclosed CYP2C8 alleles may be linked to the two coding 
changes that constitute the CYP2C8*3 variant (ARG139LYS and LYS399ARG). 
Nonetheless, the disclosed haplotypes are part of the natural distribution of variants in the 
human population, and whether or how they are linked to previously defined variants is of 
more theoretical than practical importance. As the first complex genetic model yet 
described for predicting an individual's proclivity to respond to PC therapy, the disclosed 
classifier represents a first step towards pharmacogenetic manipulation of first line 
chemotherapy response rates. 

[0101] Although the invention has been described with reference to the above 
examples, it will be understood that modifications and variations are encompassed within 
the spirit and scope of the invention. Accordingly, the invention is limited only by the 
following claims. 
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What is claimed is: 

1. A method for inferring responsiveness of a subject to paclitaxel treatment from 
a nucleic acid sample of the subject, comprising detecting, in the nucleic acid sample, a 
single nucleotide polymorphism (SNP) associated with paclitaxel responsiveness, 
wherein the SNP comprises: 

a) nucleotides of a cytochrome P450 (CYP2C8) gene, comprising a 
nucleotide corresponding to nucleotide 83 of SEQ ID NO:l, nucleotide 251 of 
SEQ ID NO:2; nucleotide 181 of SEQ ID NO:15, or nucleotide 75 of SEQ ID 
NO:35; 

b) nucleotides of a CYP3 A4 gene, comprising a nucleotide corresponding 
to nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ ID NO:4; 
nucleotide 151 of SEQ ID NO:16, or nucleotide 1466 of SEQ ID NO:34; 

c) nucleotides of an esterase D (ESD) gene, comprising a nucleotide 
corresponding to nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of SEQ ID 
NO:6; 

d) nucleotides of a glutathione S-transferase (GSTM1) gene, comprising a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:7, or nucleotide 191 of 
SEQIDNO:8; 

e) nucleotides of a CYP3A7 gene, comprising a nucleotide corresponding 
to nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID NO: 10, nucleotide 
151 of SEQ ID NO:17, or nucleotide 201 of SEQ ID NO:21; 

f) nucleotides of a monoamine oxidase (MAOB) gene, comprising a 
nucleotide corresponding to nucleotide 501 of SEQ ID NO: 11, or nucleotide 60 of 
SEQ ID NO: 12; 

g) nucleotides of a CYP3A5 gene, comprising a nucleotide corresponding 
to nucleotide 201 of SEQ ID NO:13, or nucleotide 101 of SEQ ID NO:14; 

h) nucleotides of an agouti signaling protein (ASIP) gene, comprising a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:22, nucleotide 26 of 
SEQ ID NO:30, or nucleotide 101 of SEQ ID NO:32; 

i) nucleotides of a tubulin (TUBB) gene, comprising a nucleotide 
corresponding to nucleotide 61 of SEQ ID NO:l 8; 
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j) nucleotides of a CYP2C9 gene, comprising a nucleotide corresponding 
to nucleotide 122 of SEQ ID NO:19; 

k) nucleotides of a tyrosinase-related protein (TYRP) gene, comprising a 
nucleotide corresponding to nucleotide 592 of SEQ ID NO:20; 

1) nucleotides of a CYP2D6 gene, comprising a nucleotide corresponding 
to nucleotide 201 of SEQ ID NO:23; 

m) nucleotides of an AIM gene, comprising nucleotide 201 of SEQ ID 

N024; 

n) nucleotides of a GSTT gene, comprising a nucleotide corresponding to 
nucleotide 61 of SEQ ID NO:25; 

o) nucleotides of a dopachrome tautomerase (DCT) gene, comprising a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:26, or nucleotide 61 of 
SEQIDNO:27; 

p) nucleotides of an oculocutaneous albinism (OCA)gene, comprising a 
nucleotide corresponding to nucleotide 135 of SEQ ID NO:28; 

q) nucleotides of a CYP4B gene, comprising a nucleotide corresponding 
to nucleotide 123 of SEQ ID NO:29; 

r) nucleotides of a POR gene, comprising a nucleotide corresponding to 
nucleotide 61 of SEQ ID NO:31; 

s) nucleotides of an RAB gene, comprising a nucleotide corresponding to 
nucleotide 201 of SEQ ID NO:33; or 

t) a combination of SNPs comprising nucleotides as set forth in a) 
through s), 

wherein the SNP or combination of SNPs indicates that the subject is a paclitaxel 
responder or that the subject is a paclitaxel non-responder, thereby inferring 
responsiveness of the subject to paclitaxel treatment. 

2. The method of claim 1, wherein the SNP comprises nucleotides as set forth 
in a) through g), or a combination thereof. 
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3. The method of claim 1, wherein the SNP comprises nucleotide 83 of SEQ ID 
NO:l, nucleotide 251 of SEQ ID NO:2, nucleotide 401 of SEQ ID NO:3, nucleotide 702 
of SEQ ID NO:5, nucleotide 201 of SEQ ID NO:6, nucleotide 201 of SEQ ID NO:7, 
nucleotide 191 of SEQ ID NO:8, nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ 
ID NO:10, nucleotide 501 of SEQ ID NO:l 1, nucleotide 60 of SEQ ID NO:12, 
nucleotide 201 of SEQ ID NO: 13, nucleotide 101 of SEQ ID NO: 14, nucleotide 181 of 
SEQ ID NO:15, nucleotide 151 of SEQ ID NO:16, nucleotide 151 of SEQ ID NO:17, 
nucleotide 75 of SEQ ID NO:35, or a combination thereof. 

4. The method of claim 1, wherein the SNP comprises nucleotide 83 of SEQ ID 
NO:l, nucleotide 251 of SEQ ID NO:2, nucleotide 401 of SEQ ID NO:3, nucleotide 437 
of SEQ ID NO:4, nucleotide 702 of SEQ ID NO:5, nucleotide 201 of SEQ ID NO:6, 
nucleotide 201 of SEQ ID NO:7, nucleotide 191 of SEQ IDNO:8, nucleotide 401 of SEQ 
ID NO:9, nucleotide 541 of SEQ ID NO:10, nucleotide 501 of SEQ ID NO:l 1, nucleotide 
60 of SEQ ID NO: 12, nucleotide 201 of SEQ ID NO: 13, nucleotide 101 of SEQ ID 
NO:14, nucleotide 181 of SEQ ID NO:15, nucleotide 151 of SEQ ID NO:16, nucleotide 
151 of SEQ ID NO:17, nucleotide 61 of SEQ ID NO:18, nucleotide 122 of SEQ ID 

NO: 19, nucleotide 26 of SEQ ID NO:30, nucleotide 75 of SEQ ID NO:35, or a 
combination thereof. 

5. The method of claim 1, wherein the SNP or combination of SNPs indicates that 
the subject is a paclitaxel responder. 

6. The method of claim 5, wherein nucleotide 83 of SEQ ID NO:l is A; 
nucleotide 401 of SEQ ID NO:3 is C; nucleotide 437 of SEQ ID NO:4 is T; 
nucleotide 201 of SEQ ID NO:6 is C; nucleotide 201 of SEQ ID NO:7 is C; 
nucleotide 401 of SEQ ID NO:9 is T; nucleotide 541 of SEQ ID NO: 10 is G; 
nucleotide 50 1 of SEQ ID NO: 1 1 is T; nucleotide 60 of SEQ ID NO: 12 is T; 
nucleotide 201 of SEQ ID NO:13 is G; nucleotide 101 of SEQ ID NO:14 is T; 
nucleotide 181 of SEQ ID NO:15 is G; nucleotide 151 of SEQ ID NO:16 is C; 
nucleotide 151 of SEQ ID NO:17 is C; nucleotide 61 of SEQ ID NO:18 is G; 
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nucleotide 122 of SEQ ID NO:19 is A; nucleotide 26 of SEQ ID NO:30 is A; 
nucleotide 75 of SEQ ID NO:35 is G; or a combination thereof. 

7. The method of claim 1, wherein the SNP or combination of SNPs indicates that 
the subject is a paclitaxel non-responder. 

8. The method of claim 7, wherein nucleotide 83 of SEQ ID NO: 1 is G; 
nucleotide 401 of SEQ ID NO:3 is T; nucleotide 437 of SEQ ID NO:4 is G; 
nucleotide 201 of SEQ ID NO:6 is G; nucleotide 201 of SEQ ID NO:7 is T; 
nucleotide 401 of SEQ ID NO:9 is C; nucleotide 541 of SEQ ID NO: 10 is C; 
nucleotide 501 of SEQ ID NO:l 1 is C; nucleotide 60 of SEQ ID NO:12 is C; 
nucleotide 201 of SEQ ID NO:13 is A; nucleotide 101 of SEQ ID NO:14 is C; 
nucleotide 181 of SEQ ID NO:15 is A; nucleotide 151 of SEQ ID NO:16 is T; 
nucleotide 151 of SEQ ID NO:17 is T; nucleotide 61 of SEQ ID NO:18 is A; 
nucleotide 122 of SEQ ID NO:19 is T; nucleotide 26 of SEQ ID NO:30 is G; 
nucleotide 75 of SEQ ID NO:35 is A; or a combination thereof. 

9. The method of claim 1, wherein detecting a SNP associated with paclitaxel 
responsiveness comprises contacting the nucleic acid sample with an oligonucleotide 
probe that selectively hybridizes to a nucleotide sequence comprising the SNP, or a 
nucleotide sequence complementary thereto, and detecting selective hybridization of the 
oligonucleotide probe. 

10. The method of claim 9, wherein the oligonucleotide probe comprises a 
detectable label, and wherein detecting selective hybridization of the probe comprises 
detecting the detectable label, 

11. The method of claim 10, wherein the detectable label comprises a fluorescent 
label, a luminescent label, a radionuclide, or a chemiluminescent label. 

12. The method of claim 9, wherein the oligonucleotide comprises a bilabeled 
oligonucleotide probe, comprising a fluorescent moiety and a fluorescent quencher. 
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13. The method of claim 1, wherein detecting a SNP associated with paclitaxel 
responsiveness comprises 

contacting the nucleic acid sample with at least a first oligonucleotide 
primer, which selectively hybridizes to a nucleotide sequence 3 f to and flanking 
the SNP position, or a nucleotide sequence complementary thereto, under 
conditions sufficient for extension of the primer by a polymerase, and 

detecting whether a primer extension product is generated, wherein the 
presence or absence of the primer extension product is indicative of a nucleotide 
at the SNP position. 

14 The method of claim 1, wherein detecting a SNP associated with paclitaxel 
responsiveness comprises 

contacting the nucleic acid sample with at least a first amplification primer 
pair, under conditions suitable for generating an amplification product comprising 
the SNP position; and 

detecting whether a nucleotide occurrence of the SNP in the amplification 
product is associated with a paclitaxel responder or a paclitaxel non-responder. 

15. The method of claim 14, wherein the nucleotide occurrence is detected by 
sequencing the amplification product. 

16. The method of claim 14, wherein the nucleotide occurrence is detected using 
an oligonucleotide probe specific for the nucleotide occurrence. 

17. A method for inferring responsiveness of a subject to paclitaxel treatment 
from a nucleic acid sample of the subject, the method comprising detecting in the nucleic 
acid sample, a haplotype allele associated with paclitaxel responsiveness, wherein the 
haplotype comprises: 

a) nucleotides of a CYP2C8 gene, comprising nucleotides corresponding 
to at least two of nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2; 
nucleotide 181 of SEQ ID NO:15, and nucleotide 75 of SEQ ID NO:35; 
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b) nucleotides of a CYP3 A4 gene, comprising nucleotides corresponding 
to at least two of nucleotide 401 ofSEQ ID NO:3, nucleotide 437 of SEQ ID 
NO:4; nucleotide 151 of SEQ ID NO: 16, and nucleotide 1466 of SEQ H)NO:34; 

c) nucleotides of an ESD gene, comprising nucleotides corresponding to 
at least nucleotide 702 of SEQ ID NO:5, and nucleotide 201 of SEQ ID NO:6; 

d) nucleotides of a GSTM1 gene, comprising nucleotides corresponding 
to at least nucleotide 201 of SEQ ID NO:7, and nucleotide 191 of SEQ ID NO:8; 

e) nucleotides of a CYP3A7 gene, comprising nucleotides corresponding 
to at least two of nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID 
NO: 10, nucleotide 151 of SEQ ID NO: 17, and nucleotide 201 of SEQIDNO:21; 

f) nucleotides of a MAOB gene, comprising nucleotides corresponding to 
at least nucleotide 501 of SEQ ID NO:ll, and nucleotide 60 of SEQ ID NO:12; 

g) nucleotides of a CYP3A5 gene, comprising nucleotides corresponding 
to at least nucleotide 201 of SEQ ID NO: 13, and nucleotide 101 of SEQ ID 
NO: 14; 

h) nucleotides of an ASIP gene, comprising nucleotides corresponding to 
at least two of nucleotide 201 of SEQ ID NO:22, nucleotide 26 of SEQ ID NO:30, 
and nucleotide 101 of SEQ ID NO:32; 

i) nucleotides of a TUBB gene, comprising nucleotides corresponding to 
nucleotide 61 of SEQ ID NO: 18, and at least a second SNP of a TUBB gene, 
wherein the SNP is associated with paclitaxel responsiveness; 

j) nucleotides of a CYP2C9 gene, comprising nucleotides corresponding 
to nucleotide 122 of SEQ ID NO: 19, and at least a second SNP of a CYP2C9 
gene, wherein the SNP is associated with paclitaxel responsiveness; 

k) nucleotides of a TYRP gene, comprising nucleotides corresponding to 
nucleotide 592 of SEQ ID NO:20, and at least a second SNP of a TYRP gene, 
wherein the SNP is associated with paclitaxel responsiveness; 

1) nucleotides of a CYP2D6 gene, comprising nucleotides corresponding 
to nucleotide 201 of SEQ ID NO:23, and at least a second SNP of a CYP2D6 
gene, wherein the SNP is associated with paclitaxel responsiveness; 
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m) nucleotides of an AIM gene, comprising nucleotides corresponding to 
nucleotide 201 of SEQ ID N024, and at least a second SNP of an AIM gene, 
wherein the SNP is associated with paclitaxel responsiveness; 

n) nucleotides of a GSTT gene, comprising nucleotides corresponding to 
nucleotide 61 of SEQ ED NO:25, and at least a second SNP of a GST gene, 
wherein the SNP is associated with paclitaxel responsiveness; 

o) nucleotides of a DCT gene, comprising nucleotides corresponding to at 
least nucleotide 201 of SEQ ID NO:26, and nucleotide 61 of SEQ ID NO:27; 

p) nucleotides of an OCA gene, comprising nucleotides corresponding to 
nucleotide 135 of SEQ ID NO:28, and at least a second SNP of a OCA gene, 
wherein the SNP is associated with paclitaxel responsiveness; 

q) nucleotides of a CYP4B gene, comprising nucleotides corresponding to 
nucleotide 123 of SEQ ID NO:29, and at least a second SNP of a CYP4B gene, 
wherein the SNP is associated with paclitaxel responsiveness; 

r) nucleotides of a POR gene, comprising nucleotide 61 of SEQ ID 
NO:31, and at least a second SNP of a POR gene, wherein the SNP is associated 
with paclitaxel responsiveness; 

s) nucleotides of an RAB gene, comprising nucleotides corresponding to 
nucleotide 201 of SEQ ID NO:33, and at least a second SNP of a RAB gene, 
wherein the SNP is associated with paclitaxel responsiveness; or 

t) a combination of haplotype alleles as set forth in a) through s), 
wherein the haplotype allele or combination of haplotype alleles indicates that the 
subject is a paclitaxel responder or that the subject is a paclitaxel non-responder, thereby 
inferring responsiveness of the subject to paclitaxel treatment. 

18. The method of claim 17, wherein the haplotype allele comprises: 

a) nucleotides of a CYP2C8 gene, which comprise nucleotide 83 of SEQ 
ID NO:l, and nucleotide 251 of SEQ ID NO:2; 

b) nucleotides of a CYP3A4 gene, which comprise nucleotide 401 of SEQ 
ID NO:3, and nucleotide 437 of SEQ ID NO:4; 

c) nucleotides of an ESD gene, which comprise nucleotide 702 of SEQ ID 
NO:5, and nucleotide 201 of SEQ ID NO:6; 



WO 03/045227 



PCT7US02/38345 



DNA1160WO 60 

d) nucleotides of a GSTM1 gene, which comprise nucleotide 201 of SEQ 
ID NO:7, and nucleotide 191 of SEQ ID NO:8; 

e) nucleotides of a CYP3A7 gene, which comprise nucleotide 401 of SEQ 
ID NO:9, and nucleotide 541 of SEQ ID NO: 10; 

f) nucleotides of a MAOB gene, which comprise nucleotide 501 of SEQ 
ID NO: 1 1 , and nucleotide 60 of SEQ ID NO: 12; 

g) nucleotides of a CYP3A5 gene, which comprise nucleotide 201 of SEQ 
ID NO:13, and nucleotide 101 of SEQ ID NO:14; or 

h) a combination of haplotype alleles a) through g). 

19. The method of claim 18, wherein the CYP2C8 gene the haplotype allele 
comprises GG or GA; the CYP3 A4 gene the haplotype allele comprises CT; the ESD 
gene haplotype allele comprises TC or CC; the GSTM1 gene haplotype allele comprises 
TC; the CYP3A7 gene haplotype allele comprises TG; the MAOB gene haplotype allele 
comprises CC; or the CYP3 A5 gene haplotype allele comprises GT. 

20. The method of claim 17, wherein the haplotype allele or combination of 
haplotype alleles indicates that the subject is a paclitaxel responder. 

21. The method of claim 20, wherein the subject has CYP2C8 gene haplotype 
alleles other than GG or GA; a CYP3A4 gene haplotype allele CT; an ESD gene 
haplotype allele TC or CC; GSTM1 gene haplotype alleles other than TC; a CYP3A7 
gene haplotype allele TG; MAOB gene haplotype alleles other than CC; a CYP3A5 gene 
haplotype allele GT; or a combination thereof. 

22. The method of claim 21, wherein the haplotype allele comprises diploid 
haplotype alleles, and wherein the subject has CYP2C8 gene diploid haplotype alleles 
other than GG/NN or GA/NN; CYP3A4 gene diploid haplotype alleles CT/CT; ESD gene 
diploid haplotype alleles TC/TC or CC/CC; GSTM1 gene diploid haplotype alleles other 
than TC/NN; CYP3A7 gene diploid haplotype alleles TG/TG; MAOB gene diploid 
haplotype alleles other than CC/NN; CYP3A5 gene diploid haplotype alleles GT/GT; or a 
combination thereof. 
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23. The method of claim 17, wherein the haplotype allele or combination of 
haplotype alleles indicates that the subject is a paclitaxel non-responder. 

24. The method of claim 23, wherein the subject has CYP3A4 gene haplotype 
alleles other than CT. 

25. The method of claim 24, wherein the haplotype allele comprises diploid 
haplotype alleles, and wherein the subject has CYP3 A4 gene diploid haplotype alleles 
other than CT/CT. 

26. A method for inferring responsiveness of a subject to paclitaxel treatment 
from a nucleic acid sample of the subject, the method comprising detecting in the nucleic 
acid sample, diploid haplotype alleles associated with paclitaxel responsiveness, wherein 
the diploid haplotype alleles comprise: 

a) nucleotides of a CYP2C8 gene, which comprise nucleotides 
corresponding to nucleotide 83 of SEQ ID NO: 1 , and nucleotide 25 1 of SEQ ID 
NO:2; 

b) nucleotides of a CYP3 A4 gene, which comprise nucleotides 
corresponding to nucleotide 401 of SEQ ID NO:3, and nucleotide 437 of SEQ ID 
NO:4; 

c) nucleotides of an ESD gene, which comprise nucleotides corresponding 
to nucleotide 702 of SEQ ID NO:5, and nucleotide 201 of SEQ ID NO:6; 

d) nucleotides of a GSTM1 gene, which comprise nucleotides 
corresponding to nucleotide 201 of SEQ ID NO:7, and nucleotide 191 of SEQ ID 
NO:8; 

e) nucleotides of a CYP3A7 gene, which comprise nucleotides 
corresponding to nucleotide 401 of SEQ ID NO:9, and nucleotide 541 of SEQ ID 
NO:10; 

f) nucleotides of a MAOB gene, which comprise nucleotides 
corresponding to nucleotide 501 of SEQ ID NO: 1 1, and nucleotide 60 of SEQ ID 
NO: 12; 
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g) nucleotides of a CYP3 A5 gene, which comprise nucleotides 
corresponding to nucleotide 201 of SEQ ID NO:13, and nucleotide 101 of SEQ ID 
NO: 14; or 

h) a combination of diploid haplotype alleles as set forth in a) through g). 

27. The method of claim 26, wherein the CYP2C8 gene the diploid haplotype 
alleles comprise GG/NN or GA/NN; the CYP3A4 gene the diploid haplotype alleles 
comprise CT/CT; the ESD gene diploid haplotype alleles comprise TC/NN or CC/NN; 
the GSTM1 gene diploid haplotype alleles comprise TC/NN; the CYP3A7 gene diploid 
haplotype alleles comprise TG/TG; the MAOB gene diploid haplotype alleles comprise 
CC/NN; or the CYP3A5 gene diploid haplotype alleles comprise GT/GT. 

28. The method of claim 26, wherein the diploid haplotype alleles or combination 
of diploid haplotype alleles indicates that the subject is a paclitaxel responder. 

29. The method of claim 28, wherein the subject has CYP2C8 gene diploid 
haplotype alleles other than GG/NN or GA/NN; CYP3A4 gene diploid haplotype alleles 
CT/CT; ESD gene diploid haplotype alleles TC/TC or CC/CC; GSTM1 gene diploid 
haplotype alleles other than TC/NN; CYP3A7 gene diploid haplotype alleles TG/TG; 
MAOB gene diploid haplotype alleles other man CC/NN; CYP3A5 gene diploid 
haplotype alleles GT/GT; or a combination thereof. 

30. The method of claim 26, wherein the diploid haplotype allele or combination 
of diploid haplotype alleles indicates that the subject is a paclitaxel non-responder. 

31. The method of claim 30, wherein the subject has CYP3A4 gene diploid 
haplotype alleles other than CT/CT. 

32. An isolated nucleic acid molecule, comprising at least 15 contiguous 
nucleotides of a polynucleotide as set forth in 

SEQ ED NO:l, said at least 15 contiguous nucleotides comprising 
nucleotide 83 of SEQ ID NO:l, wherein nucleotide 83 is G; 
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SEQ ID NO:3, said at least 15 contiguous nucleotides comprising 
nucleotide 401 of SEQ ID NO:3, wherein nucleotide 401 is T; 

SEQ ID NO:4, said at least 15 contiguous nucleotides comprising 
nucleotide 437 of SEQ ID NO:4, wherein nucleotide 437 is G; or 

SEQ ID NO:8, said at least 15 contiguous nucleotides comprising 
nucleotide 191 of SEQ ID NO:8, wherein nucleotide 191 is T, 
or an isolated polynucleotide complementary thereto. 

33. The isolated nucleic acid molecule of claim 32, which is a polyribonucleotide. 

34. A kit, comprising the nucleic acid molecule of claim 32. 

35. The kit of claim 34, further comprising at least one oligonucleotide that 
selectively hybridizes to said nucleic acid molecule, wherein said oligonucleotide 
selectively hybridizes at or near nucleotide 83 of SEQ ID NO: 1 ; nucleotide 401 of SEQ 
ID NO:3; nucleotide 437 of SEQ ID NO:4, or nucleotide 191 of SEQ ID NO:8. 

36. A plurality of isolated nucleic acid molecules, comprising at least one nucleic 
acid molecule of claim 32. 

37. The plurality of isolated nucleic acid molecules of claim 36, further 
comprising at least 15 contiguous nucleotides of a polynucleotide as set forth in 

SEQ ID NO:l, said at least 15 contiguous nucleotides comprising 
nucleotide 83 of SEQ ID NO:l, wherein nucleotide 83 is A; 

SEQ ID NO:3, said at least 15 contiguous nucleotides comprising 
nucleotide 401 of SEQ ID NO:3, wherein nucleotide 401 is C; 

SEQ ID NO:4, said at least 15 contiguous nucleotides comprising 
nucleotide 437 of SEQ ID NO:4, wherein nucleotide 437 is T; or 

SEQ ID NO:8, said at least 15 contiguous nucleotides comprising 
nucleotide 191 of SEQ ID NO:8, wherein nucleotide 191 is C, 
or a polynucleotide complementary to any of the foregoing. 
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38. The plurality of isolated nucleic acid molecules of claim 36, further 
comprising a nucleic acid molecule comprising at least 15 contiguous nucleotides of a 
polynucleotide comprising nucleotide 251 of SEQ ID NO:2; nucleotide 702 of SEQ ID 
NO:5; nucleotide 201 of SEQ ID NO:6; nucleotide 201 of SEQ ID NO:7; nucleotide 191 
of SEQ ID NO:8; nucleotide 401 of SEQ ID NO:9; nucleotide 541 of SEQ ID NO:10; 
nucleotide 501 of SEQ ID NO:ll; nucleotide 60 of SEQ ID NO:12; nucleotide 201 of 
SEQ ID NO:13; nucleotide 101 of SEQ ID NO:14; nucleotide 181 of SEQ ID NO:15; 
nucleotide 151 of SEQ IDNO:16; nucleotide 151 of SEQ IDNO:17; nucleotide 61 of 
SEQ ID NO:18; nucleotide 122 of SEQ ID NO:19; nucleotide 592 of SEQ ID NO:20; 
nucleotide 201 of SEQ ID NO:21; nucleotide 201 of SEQ ID NO:22; nucleotide 201 of 
SEQ ID NO:23; nucleotide 201 of SEQ ID NO:24; nucleotide 61 of SEQ ID NO:25; 
nucleotide 201 of SEQ ID NO:26, or nucleotide 61 of SEQ ID NO:27; nucleotide 135 of 
SEQ ID NO:28; nucleotide 123 of SEQ ID NO:29; nucleotide 26 of SEQ ID NO:30; 
nucleotide 61 of SEQ ID NO:31; nucleotide 101 of SEQ ID NO:32; nucleotide 201 of 
SEQ ID NO:33, nucleotide 1466 of SEQ ID NO:34; or nucleotide 75 of SEQ ID NO:35, 

or a nucleotide sequence complementary to any of the foregoing. 

39. A kit, comprising the plurality of nucleic acid molecules of claim 36. 

40. The kit of claim 39, further comprising at least one oligonucleotide that 
selectively hybridizes at or near said nucleotide of a nucleic acid molecule of the 
plurality. 

41 . A plurality of nucleic acid molecules, comprising 

a) at least one nucleotide sequence of a cytochrome P450 (CYP) gene 
comprising a single nucleotide polymorphism (SNP), said nucleotide sequence 
comprising 

nucleotides of a CYP2C8 gene, including a nucleotide 
corresponding to nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ 
ID NO:2; nucleotide 181 of SEQ ID NO:15, or nucleotide 75 of SEQ ID 
NO:35; 
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nucleotides of a CYP3A4 gene, including a nucleotide 
corresponding to nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ 
ID NO:4; nucleotide 151 of SEQ ID NO:16, or nucleotide 1466 of SEQ ID 
NO:34; 

nucleotides of a CYP3 A7 gene, including a nucleotide 
corresponding to nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ 
ID NO:10, nucleotide 151 of SEQ ID NO : 17, or nucleotide 201 of SEQ ID 
NO:21; 

nucleotides of a CYP3A5 gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO: 13, or nucleotide 101 of 
SEQ ID NO: 14; 

nucleotides of a CYP2D6 gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO:23; 

nucleotides of a CYP4B gene, including a nucleotide 
corresponding to nucleotide 123 of SEQ ID NO:29; or 

nucleotides of a CYP2C9 gene, including a nucleotide 
corresponding to nucleotide 122 of SEQ ID NO: 19, 

or a nucleotide sequence complementary to any of the foregoing, 

and 

b) at least one nucleotide sequence of a gene comprising a SNP, said gene 
having a nucleotide sequence comprising 

nucleotides of an esterase D (ESD) gene, including a nucleotide 
corresponding to nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of 
SEQIDNO:6; 

nucleotides of a glutathione S-transferase (GSTM1) gene, 
including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:7, 
or nucleotide 191 of SEQ IDNO:8; 

nucleotides of a monoamine oxidase (MAOB) gene, including a 
nucleotide corresponding to nucleotide 501 of SEQ ID NO:l 1, or 
nucleotide 60 of SEQ ID NO: 12; 
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nucleotides of an agouti signaling protein (ASIP) gene, including a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:22, nucleotide 
26 of SEQ ID NO:30, or nucleotide 101 of SEQ ID NO:32; 

nucleotides of a tubulin (TUBB) gene, including a nucleotide 
corresponding to nucleotide 61 of SEQ ID NO: 18; 

nucleotides of a tyrosinase-related protein (TYRP) gene, including 
a nucleotide corresponding to nucleotide 592 of SEQ ID NO:20; 

nucleotides of an AIM gene, including nucleotide 201 of SEQ ID 
NO:24; nucleotides of a GSTT gene, including a nucleotide corresponding 
to nucleotide 61 of SEQ ID NO:25; 

nucleotides of a dopachrome tautomerase (DCT) gene, including a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:26, or 
nucleotide 61 of SEQ ID NO:27; 

nucleotides of an oculocutaneous albinism (OCA)gene, including a 
nucleotide corresponding to nucleotide 135 of SEQ ID NO:28; 

nucleotides of a POR gene, including a nucleotide corresponding to 
nucleotide 61 of SEQ ID NO:31; or 

nucleotides of an RAB gene, including a nucleotide corresponding 
to nucleotide 201 of SEQ ID NO:33, 

or a nucleotide sequence complementary to any of the foregoing. 

42. The plurality of nucleic acid molecules of claim 41, wherein the nucleotides 
of the CYP gene comprise 

nucleotides of a CYP2C8 gene, including a nucleotide corresponding to 
nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2; nucleotide 181 
of SEQ ID NO:15, or nucleotide 75 of SEQ ID NO:35; 

nucleotides of a CYP3A4 gene, including a nucleotide corresponding to 
nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ ID NO:4; nucleotide 151 
of SEQ ID NO:16, or nucleotide 1466 of SEQ ID NO:34; 

nucleotides of a CYP3 A7 gene, including a nucleotide corresponding to 
nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID NO:10, 
nucleotide 151 of SEQ ID NO: 17, or nucleotide 201 of SEQ ID NO:21; or 
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nucleotides of a CYP3 A5 gene, including a nucleotide corresponding to 
nucleotide 201 of SEQ ID NO:13, 

or a nucleotide sequence complementary to any of the foregoing. 

43. The plurality of nucleic acid molecules of claim 41, wherein the nucleotides 
of gene comprise 

nucleotides of an ESD gene, including a nucleotide corresponding to 
nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of SEQ ID NO:6; 

nucleotides of a GSTM1 gene, including a nucleotide corresponding to 
nucleotide 201 of SEQ ID NO:7, or nucleotide 191 of SEQ ID NO:8; 

nucleotides of a MAOB gene, including a nucleotide corresponding to 
nucleotide 501 of SEQ ID NO: 1 1, or nucleotide 60 of SEQ ID NO: 12. 

44. The plurality of nucleic acid molecules of claim 41, comprising nucleotide 83 
of SEQ ID NO:l, nucleotide 251 of SEQ ID NO:2, nucleotide 401 of SEQ ID NO:3, 
nucleotide 702 of SEQ ID NO:5, nucleotide 201 of SEQ ID NO:6, nucleotide 201 of SEQ 
ID NO:7, nucleotide 191 of SEQ ID NO:8, nucleotide 401 of SEQ ID NO:9, 
nucleotide 541 of SEQ ID NO:10, nucleotide 501 of SEQ IDNO:ll, nucleotide 60 of 
SEQ ID NO:12, nucleotide 201 of SEQ ID NO:13, nucleotide 101 of SEQ ID NO:14, 
nucleotide 181 of SEQ ID NO:15, nucleotide 151 of SEQ ID NO:16, nucleotide 151 of 
SEQ ID NO: 17, and nucleotide 75 of SEQ ID NO:35; or a nucleotide sequence 
complementary to any of the foregoing. 

45. The plurality of nucleic acid molecules of claim 41, comprising nucleotide 83 
of SEQ ID NO: 1, nucleotide 25 1 of SEQ ID NO:2, nucleotide 401 of SEQ ID NO:3, 
nucleotide 437 of SEQ ID NO:4, nucleotide 702 of SEQ ID NO:5, nucleotide 201 of SEQ 
ID NO:6, nucleotide 201 of SEQ ID NO:7, nucleotide 191 of SEQ ID NO:8, 
nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ ID NO:10, nucleotide 501 of 
SEQ ID NO:ll, nucleotide 60 of SEQ ID NO:12, nucleotide 201 of SEQ ID NO:13, 
nucleotide 101 of SEQ ID NO:14, nucleotide 181 of SEQ ID NO:15, nucleotide 151 of 
SEQ ID NO:16, nucleotide 151 of SEQ ID NO:17, nucleotide 61 of SEQ IDNO:18, 
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nucleotide 122 of SEQ ID NO: 19, nucleotide 26 of SEQ ID NO:30, and nucleotide 75 of 
SEQ ID NO:35, or a nucleotide sequence complementary to any of the foregoing. 

46. The plurality of nucleic acid molecules of claim 41, wherein, when present, 
nucleotide 83 of SEQ ID NO:l is A or G; nucleotide 251 of SEQ ID NO:2 is G or A; 
nucleotide 401 of SEQ ID NO:3 is C or T; nucleotide 437 of SEQ ED NO:4 is T or G; 
nucleotide 702 of SEQ ID NO:5 is C or T; nucleotide 201 of SEQ ID NO:6 is C or G; 
nucleotide 201 of SEQ ID NO:7 is C or T; nucleotide 191 of SEQ ID NO:8 is C or T; 
nucleotide 401 of SEQ ID NO:9 is C or T; nucleotide 541 of SEQ ID NO: 10 is G or C; 
nucleotide 501 of SEQ ID NO: 1 1 is C or T; nucleotide 60 of SEQ ID NO: 12 is C or T; 
nucleotide 201 ofSEQIDNO:13 is A or G; nucleotide 101 of SEQ ID NO: 14 is C or T; 
nucleotide 181 of SEQIDNO:15 is A or G; nucleotide 151 of SEQ ID NO: 16 is C or T; 
nucleotide 151 of SEQ ID NO:17 is C or T; nucleotide 61 of SEQ ID NO:18 is A or G; 
nucleotide 122 of SEQ ID NO:19 is A or T; nucleotide 26 of SEQ ID NO:30 is A or G; 
and nucleotide 75 of SEQ ID NO:35 is A or G, or a nucleotide sequence complementary 
to any of the foregoing. 

47. The plurality of nucleic acid molecules of claim 41, wherein each nucleic acid 
molecule of the plurality is attached to a solid support. 

48. The plurality of nucleic acid molecules of claim 47, wherein the solid support 
is a glass slide or microchip. 

49. A kit, comprising the plurality of nucleic acid molecules of claim 41. 

50. A kit, comprising the plurality of nucleic acid molecule of claim 48. 

51. The kit of claim 49, further comprising at least one oligonucleotide that 
selectively hybridizes at or near the single nucleotide polymorphism of a nucleic acid 
molecule of the plurality. 
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52. A plurality of oligonucleotides, comprising: 

a) at least one oligonucleotide that selectively hybridizes at or near a 
single nucleotide polymorphism (SNP) of a nucleotide sequence of a cytochrome 
P450 (CYP) gene comprising the SNP, said nucleotide sequence of the CYP gene 
comprising 

nucleotides of a CYP2C8 gene, including a nucleotide 
corresponding to nucleotide 83 of SEQ ID NO:l, nucleotide 251 of SEQ 
ID NO:2; nucleotide 181 of SEQ ID NO:15, or nucleotide 75 of SEQ ID 
NO:35; 

nucleotides of a CYP3 A4 gene, including a nucleotide 
corresponding to nucleotide 401 of SEQ ID NO:3, nucleotide 437 of SEQ 
ID NO:4; nucleotide 151 of SEQ ID NO:16, or nucleotide 1466 of SEQ ID 
NO:34; 

nucleotides of a CYP3A7 gene, including a nucleotide 
corresponding to nucleotide 401 of SEQ ID NO:9, nucleotide 541 of SEQ 
ID NO:10, nucleotide 151 of SEQ IDNO:17, or nucleotide 201 of SEQ ID 
NO:21;or 

nucleotides of a CYP3A5 gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO: 13, or nucleotide 101 of 
SEQ ID NO: 14; 

nucleotides of a CYP2D6 gene, including a nucleotide 
corresponding to nucleotide 201 of SEQ ID NO:23; 

nucleotides of a CYP4B gene, including a nucleotide 
corresponding to nucleotide 123 of SEQ ID NO:29; or 

nucleotides of a CYP2C9 gene, including a nucleotide 
corresponding to nucleotide 122 of SEQ ID NO: 19, 

or a nucleotide sequence complementary to any of the foregoing, 

and 
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b) at least one oligonucleotide that selectively hybridizes at or near 
a SNP of a nucleotide sequence of a gene the SNP, said nucleotide 
sequence comprising 

nucleotides of an esterase D (ESD) gene, including a nucleotide 
corresponding to nucleotide 702 of SEQ ID NO:5, or nucleotide 201 of 
SEQIDNO:6; 

nucleotides of a glutathione S-transferase (GSTM1) gene, 
including a nucleotide corresponding to nucleotide 201 of SEQ ID NO:7, 
or nucleotide 191 of SEQ ID NO:8; 

nucleotides of a monoamine oxidase (MAOB) gene, including a 
nucleotide corresponding to nucleotide 501 of SEQ ID NO:l 1, or 
nucleotide 60 of SEQ ID NO: 12; 

nucleotides of an agouti signaling protein (ASIP) gene, including a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:22, 
nucleotide 26 ofSEQ ID NO:30, or nucleotide 101 of SEQIDNO:32; 

nucleotides of a tubulin (TUBB) gene, including a nucleotide 
corresponding to nucleotide 61 of SEQ ID NO: 18; 

nucleotides of a tyrosinase-related protein (TYRP) gene, including 
a nucleotide corresponding to nucleotide 592 of SEQ ID NO:20; 

nucleotides of an AIM gene, including nucleotide 201 of SEQ ID 
NO:24; nucleotides of a GSTT gene, including a nucleotide corresponding 
to nucleotide 61 of SEQ ID NO:25; 

nucleotides of a dopachrome tautomerase (DCT) gene, including a 
nucleotide corresponding to nucleotide 201 of SEQ ID NO:26, or 
nucleotide 6 1 of SEQ ID NO:27; 

nucleotides of an oculocutaneous albinism (OCA)gene, including a 
nucleotide corresponding to nucleotide 135 of SEQ ID NO:28; 

nucleotides of a POR gene, including a nucleotide corresponding to 
nucleotide 61 of SEQ ID NO:31; or 

nucleotides of an RAB gene, including a nucleotide corresponding 
to nucleotide 201 of SEQ ID NO:33, 

or a nucleotide sequence complementary to any of the foregoing. 
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53. The plurality of oligonucleotides of claim 52, wherein the oligonucleotide 
comprises a probe. 

54. The plurality of oligonucleotides of claim 52, wherein the oligonucleotide 
comprises a primer. 

55. The plurality of oligonucleotides of claim 52, wherein the oligonucleotide 
comprises a primer of an amplification primer pair. 

56. The plurality of oligonucleotides of claim 52, wherein each oligonucleotide of 
the plurality is attached to a solid support. 

57. The plurality of oligonucleotides of claim 56, wherein the solid support is a 
glass slide or microchip. 

58. A kit, comprising the plurality of oligonucleotides of claim 52. 

59. A plurality of oligonucleotides, comprising at least one oligonucleotide that 
selectively hybridizes to a nucleotide sequence as set forth in 

SEQ ID NO:l, said nucleotide sequence comprising nucleotide 83 of SEQ 
ID NO:l, wherein nucleotide 83 is G; 

SEQ ID NO:3, said nucleotide sequence comprising nucleotide 401 of 
SEQ ID NO:3, wherein nucleotide 401 is T; 

SEQ ID NO:4, said nucleotide sequence comprising nucleotide 437 of 
SEQ ID NO:4, wherein nucleotide 437 is G; or 

SEQ ID NO:8, said nucleotide sequence comprising nucleotide 191 of 
SEQ ID NO:8, wherein nucleotide 191 is T, 
or to a nucleotide sequence complementary thereto. 
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60. The plurality of oligonucleotides of claim 59, farther comprising at least one 
oligonucleotide that selectively hybridizes at or near a nucleotide sequence as set forth in 

SEQ ID NO:l, said nucleotide sequence comprising nucleotide 83 of SEQ 
ID NO: 1, wherein nucleotide 83 is A; 

SEQ ID NO:3, said nucleotide sequence comprising nucleotide 401 of 
SEQ ID NO:3, wherein nucleotide 401 is C; 

SEQ ID NO:4, said nucleotide sequence comprising nucleotide 437 of 
SEQ ID NO:4, wherein nucleotide 437 is T; or 

SEQ ID NO:8, said nucleotide sequence comprising nucleotide 191 of 
SEQ ID NO:8, wherein nucleotide 191 is C, 
or a nucleotide sequence complementary thereto. 

61. The plurality of oligonucleotides of claim 59, further comprising at least one 
oligonucleotide that selectively hybridizes at or near nucleotide 25 1 of SEQ ID NO:2; 
nucleotide 702 of SEQ ED NO:5; nucleotide 201 of SEQ ID NO:6; nucleotide 201 of SEQ 
ID NO:7; nucleotide 191 of SEQ ID NO:8; nucleotide 401 of SEQ ID NO:9; 
nucleotide 541 of SEQ ID NO:10; nucleotide 501 of SEQ ID NO:ll; nucleotide 60 of 
SEQ ID NO:12; nucleotide 201 of SEQ ID NO:13; nucleotide 101 of SEQ ID NO:14; 
nucleotide 181 of SEQ ID NO:15; nucleotide 151 of SEQ ID NO:16; nucleotide 151 of 
SEQ ID NO:17; nucleotide 61 of SEQ ID NO:18; nucleotide 122 of SEQ ID NO:19; 
nucleotide 592 of SEQ ID NO:20; nucleotide 201 of SEQ ID NO:21; nucleotide 201 of 
SEQ ID NO:22; nucleotide 201 of SEQ ID NO:23; nucleotide 201 of SEQ ID NO:24; 
nucleotide 61 of SEQ ID NO:25; nucleotide 201 of SEQ ED NO:26, or nucleotide 61 of 
SEQ ID NO:27; nucleotide 135 of SEQ ID NO:28; nucleotide 123 of SEQ ID NO:29; 
nucleotide 26 of SEQ JD NO:30; nucleotide 61 of SEQ ID NO:31; nucleotide 101 of SEQ 
ID NO:32; nucleotide 201 of SEQ ID NO:33, nucleotide 1466 of SEQ ID NO:34; or 
nucleotide 75 of SEQ ID NO:35, 

or a nucleotide sequence complementary thereto. 

62. A kit, comprising the plurality of oligonucleotides of claim 59. 
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SEQUENCE LISTING 
<110> DNA PRINT GENOMICS, INC. 
FRUDAKIS, Tony N. 

<120> SINGLE NUCLEOTIDE POLYMORPHISMS AND COMBINATIONS THEREOF PREDICTIVE 
FOR PACLITAXEL RESPONSIVENESS 

<130> DNA1160WO 

<150> US 60/410,363 
<151> 2002-09-11 

<150> US 60/334,310 
<151> 2-001-11-28 

<160> 35 

<170> Patentln version 3.1 

<210> 1 

<211> 280 

<212> DNA 

<213> Homo sapiens CYP2C8E8_92 (265) 
<220> 

<221> misc_feature 

<222> (83).. (83) 

<223> n is r 

<400> 1 

ttcttataat cagattatct gttttgttac ttccagggca caaccataat ggcattactg 
acttccgtgc tacatgatga canagaattt cctaatccaa atatctttga ccctggccac 
tttctagata agaatggcaa ctttaagaaa agtgactact tcatgccttt ctcagcaggt 
aatagaaact cgtttccatt tgtatttaaa ggaaagagag aactttttgg aattagttgg 
aatttacatg gcacctcctc tggggctggt agaattgcta 



<210> 2 

<211> 612 

<212> DNA 

<213> Homo sapiens CYP2C8_RS947172 (371) 
<220> 

<2 2 1 > mi sc_f eature 

<222> (251) . . (251) 

<223> n is r 

<400> 2 

ttattcggat ttttttcttg ctgttttgag tttcttgtag actctggaaa atagtccttt 

gttgaaggta tattttgcaa atattttctc ccattctgta ggttgtatgt ttactctgct 

tgtcatttct tttactgtgc agaagctctt tagtttaatt aggtcccatt gtcaactgtt 

tttgttgaaa ttgcttttaa acattgagtc ataaatcctt agcctacacc aatgctcaga 

agagtttttt ntaggttttt tctagaattt ttatgatttc aagtctcata tttaagtctt 



60 
120 
180 
240 
280 



60 
120 
180 
240 
300 
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tagtccatct tgagttaatt 


tttgtatgtg 


gtgagatata agaatcatat ttcattcttc 


360 


tacatgttcc cctgggtaat 


atcagccaag 


cacaaatccc acagctacca gcgtaggtgg 


420 


ctctttcctg caagaaccac 


ctcctagctg 


gaagccaata ggcacagcct attacaacat 


480 


ctgctggcaa aataacatag 


catttgggaa 


ggagaaaact tttatcgtat ctcagctaac 


540 


accataccca catcacccca gctaatcgga 


aggtcttgag tgtgttcaca aacccaatac 


600 


attgctagta ca 






612 



<210> 3 

<211> 770 

<212> DNA 

<213> Homo sapiens CYP3A4E7_243 (664803) 
<220> 

<221> misc_feature 

<222> (401) . . (401) 

<223> n is k 

<400> 3 



tcagttcagt 


gtctccatca 


cacccagcgt 


agggccagct gcatcactgg cacctgataa 


60 


caccttctga 


tggagtgtga 


tagaaggtga 


tctagtagat ctgaaagtct gtggctgttt 


120 


gtctgtcttg 


actggacatg 


tgggtttcct 


gttgcatgca tagaggaagg akggtaaaaa 


180 


ggtgctgatt 


ttaattttcc 


acatctttct 


ccactcagcg tctttggggc ctacagcatg 


240 


gatgtgatca 


ctagcacatc 


atttggagtg 


aacatygact ctctcaacaa tccacaagac 


300 


ccctttgtgg 


aaaacaccaa 


gaagctttta 


agatttgatt ttttggatcc attctttctc 


360 


tcaataagta 


tgtggactac 


tatttccttt 


aatttatctt nctctcttaa aaataactgc 


420 


tttattgaga 


tataaatcac 


catgtaattc 


akccacttwa aatatacagt tcagtgattt 


480 


gtagtacatt 


tgaagatatg 


tgtgaccatc 


atcattttaa actttaaaac tttttttgtc 


540 


aatctagaga 


cctcatacat 


ttttagctat 


cagccccctg tcacaaaccc tgtcatcata 


600 


tgcaaccact 


aatcaacttt 


ctgcttctat 


ggatttgcct attctggaca cttcatagaa 


660 


atgatattaa 


ttcatcaggg 


ttttttattc 


tctagttcat gaatttgtac tttagtctgt 


720 


atcattttct 


ttcttctgct 


ggcttcaggc 


ttagtttgcc cttcttcgtt 


770 



<210> 4 

<211> 910 

<212> DNA 

<213> Homo sapiens CYP3A4E12J76 (869772) 
<220> 

<2 2 1 > misc_f eature 

<222> (437) . . (437) 

<223> n is y 
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<400> 4 
gaggagatga 


gaaggaaagt 


gcaaaataac 


aattttgaaa tagtacaaga caatttcccc 


60 


ttctccttcc 


tcatgaccaa 


tgtaagtgtg 


acttgaggca ggaacctact tttccatcag 


120 


tcagtcccat 


cacttatgtg 


ccttttatag 


tgtggacaca tcaccaccct gaatataatt 


180 


tcagtgttta 


gaaataagta 


ttctttgcaa 


cactatttat ctcatctcaa caagactgaa 


240 


agctcctata 


gtgtcaggag 


agtagaaagg 


atctgtagct tacaattctc atagcaaaat 


300 


aagcatagca 


ggatttcaat 


gaccagccca 


caaaagtatc ctgtgtacta ctagttgagg 


360 


ggtggcccck 


aagtaagaaa 


ccctaacatg 


taactcttag gggtattatg tcattaactt 


420 


tttaaaaatc 


taccaangtg 


gaaccagatt 


crgcaagaag aacaaggaca acatagatcc 


480 


ttacatatac 


acaccctttg 


gaagtggacc 


cagaaactgc attggcatga ggtttgctct 


540 


catgaacatg 


aaacttgctc 


taatcagagt 


ccttcagaac ttctccttca aaccttgtaa 


600 


agaaacacag 


gttagtcaat 


tttctataaa 


aataatgttg tattaataat tcttttaact 


660 


gagtggtctg 


tattttttaa 


aaagaatatg 


cttgtttaat cttttactaa tttgttctct 


720 


gggccaaaga 


atcaattagg 


cccatctgtg 


atctttaagg gtgcttcagt tctggagttc 


780 


aaaagctgta 


gcatcaaaaa 


catcatgtaa 


agcccatgta gattagcatg gcataattat 


840 


ctgcagtctc 


cttgaacttg 


agcaaagtta 


cattcatttc aagtcgattg gaaagatggg 


900 


gaagtatttt 








910 



<210> 5 

<211> 989 

<212> DNA 

<213> Homo sapiens ESD1216961 (677) 
<220> 

<221> mis c_f eatur e 

<222> (702) . . (702) 

<223> n is y 

<400> 5 

cagagtaaac acctatcttt ttatcaaagt tatgtaagta catagtttaa agtaaactgt 60 

aactaaatag taaatacttc cacacactgt tatgaaaaac taaatatata taaaaactaa 120 

atatataaaa aactctccaa ccttctcatt ttccatattc cagagataat taatttacct 180 

cttttagttg atttttctgg tatttatgtc cctatctaca taatatgact ttattactgc 240 

ttctagattt ttcagttttt agttattatc tattggcttc ccattataga aggattttag 300 

ttaactttca gctccctgtc tttgctctct gcatgcccct acatttctcc ttccactatc 360 

gtatcacata taattttggt taatcaatat taagaagtta taaatgctat tcagagataa 420 

gccatgtagt atattagcat tactttcctt tttctttcag tgttttttgt tttcattgag 480 
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ctggtaattc 


tctccttttt gttactggtt atccttcctt gttaggaata gactcccaca 


540 


aaggccccat 


catgggaagc tttctgtatg ctcctttcca ttctctgcat attggtgatt 


600 


ttctttttcc 


acattattct aagcaacttt tcttgttgat gactgacggc acaaaaaatt 


660 


tctgacattt 


gtttttaggt tttcaacttt tgttagggaa gntgaaacat ttactttcat 


720 


tataatacta 


tatcaaatcc atattcaatg cagggatatc tgttatcaat acgtaaaatc 


780 


aagagaacat 


aatcttgtta cagaatggtt ggtgccttaa gacctttctt gcacacttaa 


840 


acatttgtta 


agagggtata tttcatgttg ttttgttatt acaacaaaat ttttaaaaga 


900 


ggacctttct 


caagcagttg tggaataaat caggtctaaa gtatgttcaa cagtggtatg 


960 


attaacactt 


atgtaaaagc aaaaaaaaa 


989 



<210> 6 

<211> 401 

<212> DNA 

<213> Homo sapiens ESD1216956 (648) 
<220> 

<2 2 1 > mi sc_f eature 

<222> (201) . . (201) 

<223> n is s 

<400> 6 

ctggaattac agccataaag aagagacata aaaaaaaaga ttatctgaaa tagagaatat 60 

ttggaaaaag atcatggagt tagaagaagc ttctagtttc caatttgtgg aaggagttac 12 0 

aaaggaaaaa aaatcatgtt cttgctggag ccaagaggag attaagaata ttaaaggttt 180 

agaaggaaaa aggccatttt nttaagaatc cctgagatat gggattcttg ccactagtct 240 

aggactgctt gaaagtaggg aagagactat tattagaaaa tagaattccg aagaccttgt 300 

aaataaaagc ctggcaagtc agattttgaa ccaacttaaa agcatatttc tgatttaatc 360 

agcctaagag cttaaataac tttaaatttc tgtttggtac t 401 



<210> 7 

<211> 401 

<212> DNA 

<213> Homo sapiens GSTM1421547 (527) 
<220> 

<221> mis cofeature 

<222> (201) . . (201) 

<223> n is y 

<400> 7 

gtgttcttca gtatgagacg gtggctccag tggcctttga agtcacaccg tgatatgtga 60 
cccatggtac aacctccacg agaacaatgt ccaacctgcc aactttcttc tttcaaggta 120 
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ttt*caaaaaa crttataraafc oaafcfcaacrit aaoattoact actttaaaaa 


180 




t- a a t- = a f- craa nat ahacraa^ fanafaahaa apptftaafca acraaatpat-'t* 

act i_cici uhhci iici l>cllu y acta L»ciy &L»ycn»ciy cn-^i»uu»uuy uwau^au l. 


940 


ttgcaatgta 


aaccaggctg ttgtgctgca aaaaaagtag tttttttgtt ttgttttgtt 


300 


ttgttttgtt 


ttgttttgtt ttttgtaaat tagctaaaac attgttagga ctccagagga 


360 


tgaacccagt 


atatcaaaaa agtttcaaac cacctggata a 


401 



<210> 8 

<211> 373 

<212> DNA 

<213> Homo sapiens GSTM1E2E4_240 (200) 
<220> 

<221> misc_feature 

<222> (190) . . (190) 

<223> n is y 

<400> 8 



ctcactgggg 


gacactcaca 


aattctggat tgtagcagat catgcccagc tgcatatggt 


60 


tgtccatggt 


ctggttctcc 


aaaatgtcca cacgaatctt ctcctcttct gtctccccac 


120 


ctgccaccca 


caaaacacag 


actcaatctc agcatcacag cccagccaag gaggaggcca 


180 


ccttcccccn 


acacattgca 


gccacccaca ctcacacagg ttgtgcttgc gggcaatgta 


240 


gcacaagatg 


gcgttgctct 


gggtgatctt gtgagcccca tcaatcaagt agggcagctg 


300 


gatggatggg 


aaaccggcga 


agctcagttg ggccaccagg ctccccagca tccccttccc 


360 


ataagcaaga 


gca 




373 



<210> 9 

<211> 751 

<212> DNA 

<213> Homo sapiens CYP3A7RS2037498 (121) 
<220> 

<221> misc_feature 

<222> (401) . . (401) 

<223> n is r 

<400> 9 



cactcggtgc 


tagaagcaaa 


aagagaaatt 


ttattgacag aaagtgactc gtgaagtcag 


60 


aagttaatca 


gaagtgcagt 


cctcaacctc 


ccttctgaga atatagcccc ttggagacca 


120 


gaaatctgat 


gggtgttgcc 


tgagtcacca 


gtgaaaagga atatccatct aaatccttgg 


180 


aaagcaggat 


gttttcctga 


aacaaatctg 


gctaaaatgt tcaattgctt tttggtcttt 


240 


tccctggtcc 


taactgcata 


cccatgaaga 


agtcctgggc cttttattct tctgtcttct 


300 


tcatcaccaa 


tgtccacaaa 


gattattctc 


ctgacatttc cagaacttgt cagcagcttt 


360 


ggtgggagca 


ctttcaaata 


ctgcaacatt 


ccccaaatct ntacaatctt cagtgacacc 


420 
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tgggttaccc 


cttcttgccc ccctgacctg cagatatctt ttggctggac tccagggctc 


480 


atgaaggcaa 


agctgagtta gccagccttg cagcctcaat tcccagagaa gacctctgtt 


540 


cactcgaggc 


tgtcagaggg ctcaaatgta acacacacta cacttcagca ggtggcctga 


600 


taggaccttt 


tgttggagaa tgtgtaaaat aatagccttg tacttgaaat gactctttac 


660 


caatctatga 


tctagagaaa gcataatacc aataaaatgt atttccaaac agtaatgttt 


720 


atcctttgac 


aatttattga agggaagtgc t 


751 



<210> 10 

<211> 614 

<212> DNA 

<213> Homo sapiens CYP3A7RS2222411 (113) 
<220> 

<221> misc_feature 

<222> (541) . . (541) 

<223> n is s 

<400> 10 



gaacacagaa 


ataaatatag 


tgcctgttcc 


aaccatgtaa ctcaccacca aaaccaatac 


60 


gaaaggagtg 


tgagaaatgt 


caacagagct 


gtgatttacc agtgaagatt tctgtgatgc 


120 


agttgtgggt 


aaattcaact 


atctaataat 


tgtattctgt taccatgaac ctgatgatac 


180 


tgatgtgaaa 


ccaaactata 


atctcaaagt 


ttagagctct gctgtccaat gtggtagcca 


240 


ctattgacat 


gtggctattt 


aaaatcaaat 


tttattcact taaacttaca tacaacttac 


300 


aatttttcat 


cagtggcact 


agcacatgtg 


cagtgctcaa tagctatatg tgtctagtga 


360 


tttctagatg 


aaacactaaa 


acagtaggct 


atttccttta tcacagcaag ttgtattggg 


420 


atagatagag 


agatgatagc 


tagataatca 


gtaagtagat aaatagatga ttgatggaca 


480 


gatgatagat 


agatagacag 


acagacagaa 


gtagatgtag acatggacat atttaaatct 


540 


ntatgccaaa 


gtcagcctac 


tcctgctctc 


tagaaccaat gattaaatat tcaggaattt 


600 


tgtgacatga 


ttgc 






614 



<210> 11 

<211> 565 

<212> DNA 

<213> Homo sapiens MAOB1799836 (465) 
<220> 

<221> misc_feature 

<222> (501) . . (501) 

<223> n is r 

<400> 11 

gtaggtcaaa gatatctgag agcctggaga ccaactctcc agtaaccccc atcttaagac 60 
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ccataaaata 


ctattttaac 


tattgtctca 


ggtgaagtga acaccttagc ccgaagtaat 


120 




ppfcaacatafc 


cacccaaacrt 


aaaaaaaacc catacraacaa accratcaacc 


180 


t" cf ^ pt~ a t* a p t 


t as a a era t* a a 

L^jClUM^^ L^LACA 


ppt* acrcrt efcer 


atattctaaa accaaacata cttctafctacr 


240 


aapt~ raaaat 


tcaattcatt 

L- w LA LA L- VU L~ L- 


t cacacroaaa 


gattttctga cagttcctct gatgtcatcc 


300 


ctatttaaao 


tcrtcrttcata 


actattaaaa 


tttatggtaa gectaatgat tggaacctct 


360 


tataccacaa 


aacraaaorac c 

7^ WVfc#4, w%^J WV V** 1 


ttttaacacc 


tcttaaaoat tatataaaat attctqqect 


420 


ttaccttggt 


gtttttgatg 


gatatctcaa 


gagacagtta cttagtcctt tagggagcag 


480 


attagaagaa 


agatggtgtc 


nettttgeta 


tttgccagtg tgttctttca tttcagatcc 


540 


tgcatgccat 


ggggaagatt 


ccaga 




565 



<210> 12 

<211> 160 

<212> DNA 

<213> Homo sapiens MAOB6324 (477) 
<220> 

<221> misc_f eature 

<222> (60).. (60) 

<223> n is y 

<400> 12 

tgaacctagg atgtccctgc acagcccatc accaccacct ttttggagag acatttgeen 60 

tccgtgccag gcctgctcag gctgattgga ttgaccacca tcttttcagc aaeggctett 120 

ggcttcctgg cccacaaaag ggggctactt gtgagagtct 160 



<210> 13 

<211> 401 

<212> DNA 

<213> Homo sapiens CYP3A5776746 (537) 
<220> 

<2 2 1 > misc_f eature 

<222> (201) . . (201) 

<223> n is r 

<400> 13 



agtccttgtg 


agcacttgat 


gatttacctg 


ccttcaattt ttcactgacc taatattctt 


60 


tttgataatg 


aagtatttta 


aacatataaa 


acattatgga gagtggcata ggagataccc 


120 


aegtatgtae 


cacccagctt 


aacgaatget 


ctactgtcat ttctaaccat aatctcttta 


180 


aagagctctt 


ttgtctttca 


ntatctcttc 


cctgtttgga ccacattacc cttcatcata 


240 


tgaagccttg 


ggtggctcct 


gtgtgagact 


cttgctgtgt gtcacaccct aatgaactag 


300 


aacctaaggt 


tgctgtgtgt 


cgtacaacta 


ggggtatgga ttacataaca taatgatcaa 


360 


agtctggctt 


cctgggtgtg 


gctccagctg 


cagaateggg c 


401 
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<210> 14 

<211> 198 

<212> DNA 

<213> Homo sapiens CYP3A5RS15524 (247) 
<220> 

<221> misc_ feature 

<222> (101) . . (101) 

<223> n is y 

<400> 14 

aaattagaca cgcaaggact tcttcaacca gaaaaaccca ttgttctaaa ggtggattca 60 

agagatggaa ccctaagtgg agaatgagtt attctaagga nttctacttt ggtcttcaag 120 

aaagctgtgc cccagaacac cagagatttc aacttagtca ataaaacctt gaaataaaga 180 

tgggcttaat ctaatgta 198 



<210> 15 

<211> 381 

<212> DNA 

<213> Homo sapiens CYP2C8_RS1891070_ (357) 
<220> 

< 2 2 1 > mi s c_f e a t ur e 

<222> (181) . . (181) 

<223> n is r 

<400> 15 



gttgtatgtt 


tactctgctt 


gtcatttctt ttactgtgca gaagctcttt agtttaatta 


60 


ggtcccattg 


tcaactgttt 


ttgttgaaat tgcttttaaa cattgagtca taaatcctta 


120 


gcctacacca 


atgctcagaa 


gagtttttta taggtttttt ctagaatttt tatgatttca 


180 


ngtctcatat 


ttaagtcttt 


agtccatctt gagttaattt ttgtatgtgg tgagatataa 


240 


gaatcatatt 


tcattcttct 


acatgttccc ctgggtaata tcagccaagc acaaatccca 


300 


cagctaccag 


cgtaggtggc 


tctttcctgc aagaaccacc tcctagctgg aagccaatag 


360 


gcacagccta 


ttacaacatc 


t 


381 



<210> 16 

<211> 301 

<212> DNA 

<213> Homo sapiens CYP3A4_RS2687117 (232) 
<220> 

<221> misc_f eature 

<222> (151) . . (151) 

<223> n is y 

<400> 16 

cttcaggctt agtttgccct tcttcgttta ctatgttgtg gcatgaacat agattactga 60 
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tttgtgattt ttttgttcct ctaaatttag acattacagc tgtaactttc cctctgagca 120 

cttcctttgc taaatcccat gagattgtgg nctatcacat cttagttttt gttcacctca 180 

aaacagtttc tatttgccct tttggtttct actttgactc attggttact taaatgttta 240 

ttatttaact tccacatatg tgtgagtttc tcaattttct ttcccttatt gattttatct 300 

t 301 

<210> 17 

<211> 301 

<212> DNA 

<213> Homo sapiens CYP3A7RS2687075 (229) 
<220> 

<221> misc_ feature 

<222> (151) . . (151) 

<223> n is y 

<400> 17 

cttgggtttt aattagaaac ttaaagaatg aatcaggtgg ggacaggtag aaagtaagat 60 

cagagttcct ttccgaggag tagtctgctg aatttgagct tcctaaaaat agtcttttta 120 

tgtacagaaa acacatcata aaattcatta nacaatgtca cttattgttc catgccaggc 180 

aaagtcatgt ccttctggga cttatgtctg cacatttaac tatgggtggt gttgtgtttt 240 

gtgcttagat ggtccctatc attgcccagt atggagatgt gttggtgaga aatctgaggc 300 

g 301 



<210> 


18 


<211> 


121 


<212> 


DNA 


<213> 


Homo : 


<220> 




<221> 


misc : 


<222> 


(61) . 


<223> 


n is : 


<400> 


18 



ggggtcgatg ccatgctcat cactgatgac ttcccagaac tgcaaacaaa gtgggagagg 60 
nggggtcggc accggcccat agccccagcc aggccctttc ccttgtgaag ccttttagcc 120 

C 121 



<210> 19 

<211> 422 

<212> DNA 

<213> Homo sapiens CYP2C9RS1934969JTA (39) 



<220> 

<221> mis c_f ea tur e 
<222> (122) . . (122) 
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<223> n is w 
<400> 19 

gtccattcat ttttcagttg cctatacatc catccattca tccatttatc catccactca 60 

tccatccatt cattcatgca tgcacccatc cacccatcta tctcttcatc tcttctacga 120 

tncactgaac agttattgca tattctgttt gtgccagtta cagagacagt gtttgtcact 180 

gtcacagtta cgcatgagga gtaactgctc tctgtgtttg ctattttcag gaaaacggat 240 

ttgtgtggga gaagccctgg ccggcatgga gctgttttta ttcctgacct ccattttaca 300 

gaactttaac ctgaaatctc tggttgaccc aaagaacctt gacaccactc cagttgtcaa 360 

tggatttgcc tctgtgccgc ccttctacca gctgtgcttc attcctgtct gaagaagagc 420 

ag 422 



<210> 20 
<211> 1190 
<212> DNA 

<213> Homo sapiens TYRP1E6_354 i 


(886938) 




<220> 

<221> misc_feature 
<222> (592) . . (592) 
<223> n is y 








<400> 20 
tccaagacaa 


ccagagcatt 


cttctcccaa 


ttgtgtcagc agtttttagc agaaactgga 


60 


gattttcact 


atctttattc 


ccatgtagaa 


caatgtctgc cttgtcaaat agagtgtcta 


120 


tatattttga 


ctggtatcct 


ttgcaggtca 


ttatttttaa cctggaggct acatttagaa 


180 


tgtcatgcca 


ctagcataaa 


accagcctag 


ctctgggtat agcaaacaaa tgtcatcaac 


240 


cataggtaca 


gagaagcagt 


gctgttatat 


taaggcaaaa attggcctga cgagccttga 


300 


aaaaattgtt 


tcccaatata 


atcattgcta 


ttacctggaa aagtgaaata tttgcaatag 


360 


ttttactatt 


ctcctcctta 


ccatgtgtct 


aggttacagt gaccccacgg gaaagtatga 


420 


ccctgctgtt 


cgaagtcttc 


acaatttggc 


tcatctattc ctgaatggaa cagggggaca 


480 


aacccatttg 


tctccaaatg 


atcctatttt 


tgtcctcctg cacaccttca cagatgcagt 


540 


ctttgatgaa 


tggctgagga 


gatacaatgc 


tggtaagaca ttttcatatg cnttttgcat 


600 


gctcagctgg 


gcrgattgtt 


tagatggcat 


agttatcagt tcaagctgag cactcagcgc 


660 


ataaaaacac 


tttcaaaata 


aggatagcat 


agctgtaata tcaagtcact tccagacatt 


720 


caattctact 


ttgaaaatgc 


aggcaagaag 


tctctccaaa tagttattat aggatgatat 


780 


ttttaaccat 


ttgctgggac 


taaccaaatc 


atctctccta atttttgcta cgaaaaaatg 


840 


gctactatgt 


ttcacaaatt 


gttcttaccc 


tcatcttcca acataaattc tcattacttt 


900 
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fcaaatafcaaa 


haaaaaaaac cttatacracrc tcttctttaa tatcccaaaa aactaaaaat 


960 


tatataccca 


taatccacag ttcttatttt tattacttaa tggcccctca caaatagaaa 


1020 


ttgtgttcca 


cttgaaaagt taatgttggc ttttatatca cactatagga aatctctttt 


1080 


aagttcattt 


caatgcattc tttaaaatac tatttaaaag gcctctttct ctgccttcct 


1140 


atgcagctga 


gaggctagca ttatttttca aacaataaaa gtgcttccac 


1190 



<210> 21 

<211> 401 

<212> DNA 

<213> Homo sapiens CYP3A7RS2687145JTC (140) 
<220> 

<221> mis c_f e a tur e 

<222> (201) . . (201) 

<223> n is y 

<400> 21 



acatctttgt 


ctatacattt 


ctgctgaatt 


tgaagagatg ctgaatattc ttaaaccatt 


60 


gtgttccctg 


gtgggctgat 


ggactgtgat 


tttataaggt ggcctcagcc aactgcagca 


120 


gctgttccct 


gtcagagggg 


ctagaggttt 


ggcaagagcg gtggaagagg tgcagtggtg 


180 


tgttcgttca 


ctagaagcat 


nagggagaag 


gttttgcctg tttgtatttc atcttctctc 


240 


atcaagtcct 


cagaaaccac 


agtgctgtct 


gcagggtgct gtggatctgg catggcccat 


300 


acaggcaaca 


tgactgagta 


gaaaggacac 


acagctctgg atgtccttgg gccccacagc 


360 


aactgccctt 


gaaacattta 


gtccttgtga 


gcatttgatg a 


401 



<210> 22 

<211> 401 

<212> DNA 

<213> Homo sapiens ASIP81936J3A (559) 
<220> 

< 2 2 1 > mi s c_f e a tur e 

<222> (201) . . (201) 

<223> n is r 

<400> 22 



tgccaccagt 


ctaataagca 


gcttagcata 


tggtagaggc tctgaaaggc ctgaagttaa 


60 


gacacttggt 


gaactttgtt 


taatttagca 


tttctgaaac ttaatgaatc acagaactcc 


120 


tgtcaacagt 


aacaaacttc 


aggaaatgct 


ccagaacata tgcaagtctg ggatggacca 


180 


gtcctgtcat 


gtcagggttg 


ngaatgaagg 


ctcaggggaa aatatgaggg gcactggagc 


240 


ctggcattgg 


agatctggtt 


tgacttcacc 


tgataataat catagacata ctgtgtggta 


300 


ggcactgtga 


ggtgagtatg 


gtctttattc 


atatttcaca gttgaggaac ttgaggctta 


360 


ggagaattaa 


gtaactagca 


cggatcacac 


agtttttaac t 


401 
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<210> 23 

<211> 401 

<212> DNA 

<213> Homo sapiens CYP2D6_RS769261_GT (423) 
<220> 

<221> misc_f eature 

<222> (201) . . (201) 

<223> n is k 

<400> 23 



gggcctctcg 


gcaattttgg 


tgactcttgc aaggtcatac ctgggtgacg catccaaact 


60 


gagttcctcc 


atcacagaag 


gtgtgacccc cacccccgcc ccaggatcag gaggctgggt 


120 


ctcctccttc 


cacctgctca 


ctcctggtag ccccgggggt cgtccaaggt tcaaatagga 


180 


ctaggacctg 


tagtctgggg 


ngatcctggc ttgacaagag gccctgaccc tccctctgca 


240 


gttgcggcgc 


cgcttcgggg 


acgtgttcag cctgcagctg gcctggacgc cggtggtcgt 


300 


gctcaatggg 


ctggcggccg 


tgcgcgaggc gatggtgacc cgcggcgagg acacggccga 


360 


ccgcccgcct 


gcgcccatct 


accaggtcct gggcttcggg c 


401 



<210> 24 

<211> 401 

<212> DNA 

<213> Homo sapiens AIM35397_GT (928) 
<220> 

<221> misc_feature 

<222> (201) . . (201) 

<223> n is k 

<400> 24 



tataattagg 


agaactgcat 


acatttttca 


ggccagacgt ttcacttaac tcaatgtata 


60 


cagagcttgg 


agatatccat 


acacagtcgc 


aagtacaatg cagcctgtgc aatgccctgg 


120 


agttatagca 


cagccacctg 


gacttacata 


aagacaatag cagaaatccc tttgttcagt 


180 


gtcttcacag 


ctgcaactta 


ngtaagtgga 


ggttaagagg ctcagaaaag ctggcacctg 


240 


ggaaggaaag 


ccagctgtcc 


ccaatcctgg 


tgtggtgctc ctataaccca cccagttaca 


300 


catctgagct 


aaggtcattt 


tgcatgctga 


ctttgtcacc tgtcatatta atattgcttc 


360 


tcttctgtat 


catctacaaa 


tctgataagc 


ctatctatga a 


401 



<210> 25 

<211> 121 

<212> DNA 

<213> Homo sapiens GSTT22267047JTC (464) 
<220> 

<221> misc feature 
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<222> (61).. (61) 
<223> n is y 

<400> 25 

tggccttgga gggatcacag cctctctgaa ccttagcttg ccttctgaaa aggaggataa 60 

ngttaccttc tgctctgtag ggatggaaag aaaatactga atggagttga cagagttctt 120 

g 121 



<210> 26 

<211> 301 

<212> DNA 

<213> Homo sapiens DCT2 892681J3C (650) 
<220> 

<221> misc_f eature 

<222> (201) . . (201) 

<223> n is s 

<400> 26 

atactgtctg agttcaagtc agggttcaaa ttgtgatgac agaaagagac aagagactat 60 

caggacacaa ggaagatgca gaatcagtgc tgtaagaggc aaataactta tagaaagtat 120 

cagaattcac caagggaaaa atgtaaataa taaaggagaa ggcaagatcc taaggcaatt 180 

agtaatctgg agagataaaa naatagggga aaataataag gaggaattga aattgtagct 240 

ctcaggaggg ctataaaaca tacaataaat gctctagtaa ggctgcacac agtggctcat 300 

g 301 



<210> 27 

<211> 121 

<212> DNA 

<213> Homo sapiens DCT2296498_GA (701) 
<220> 

<221> misc_ f eature 

<222> (61).. (61) 

<223> n is r 

<400> 27 

gcccaaatca actcatatag agtgactatg atggcgagga tcaagatttc gggaagaaaa 60 

ncagttaagt tttcaacgat gtatgaatct ctctctccaa gcaggactat aaaccccttt 120 

g 121 



<210> 28 

<211> 435 

<212> DNA 

<213> Homo sapiens OCA_8 (217458 , 719) (217458) 
<220> 

<221> misc_f eature 

<222> (135) . . (135) 
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<223> n is y (c/t) 
<400> 28 

gatcgaccca cctcggaaag tgctgggatt acaggcgtga gccaccatgc ctgggctgcc 60 

atttcatttc cccttgttta tttccagggc ctggactttg ccggattcac tgcacacatg 120 

ttcattggga tttgncttgt tctcctggtc tgctttccgc tcctcagact cctttactgg 180 

aacagaaagc tttataacaa ggaacccagt gagattgttg gtgagtacaa gtgcaacctc 240 

atgtaggctc agatttcatg accataatat tgtttgttta ccaggagaag ttcttattag 300 

gaagtatctg ttgatgggtt gctggatgct caataccagt gactctccac gtccaccttc 360 

tagtatacac tgttttcagg gctgctatca tgagctgtgc ctctttagtt ttcgtgaagt 420 

gtactgtccc taaaa 435 

<210> 29 

<211> 273 

<212> DNA 

<213> Homo sapiens CYP4B1RS751028_GA (292) 
<220> 

<221> misc_feature 

<222> (123) . . (123) 

<223> n is y 

<400> 29 

cgaagtcatc aaaggagagc cataagactg gattgtaaac aggaggaatg aatttctatg 60 

tctcaatttt aaaatgtggg catctgagac ccaggaagag gaggctcagt ggtgggcagc 120 

acntgtcagt gtctgggtat gggatcctcg agtactggtt ttggagaatt ccgtggcaga 180 

gtctcctccc atgacctgct acatctggtt ctttttgctc tggtttgctg atttcaatgt 240 



aaaaatcact tggtgggcct gcagggagga ggg 



<210> 30 

<211> 42 

<212> DNA 

<213> Homo sapiens ASIP8818 (859) 
<220> 



<210> 31 

<211> 121 

<212> DNA 

<213> Homo sapiens POR17685J3A (691) 



273 



42 



< 2 2 1 > mi s c_f eat ur e 
<222> (26).. (26) 
<223> n is r (a/g) 

<400> 30 

agcgccccca ctcccggccg cgagcnggca gggcttcggg ga 
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<220> 

<221> misc_f eature 

<222> (61).. (61) 

<223> n is y 

<400> 31 

acagaacttt attccaaggg ccagaggtta tttaaaatta tttacactca ctggaaatca 60 
ngtggagggg ctgggcccag ctcagcagag agaaagagcc cttctgtgca gccaccgagg 120 



<210> 32 

<211> 201 

<212> DNA 

<213> Homo sapiens ASIP2424987_GA (861) 
<220> 

< 2 2 1 > mi sc_f eature 

<222> (101) . . (101) 

<223> n is r 



121 



<400> 32 

tgagccaaga tcacaccact gcaccctagc ctgggcgaca gagcaagact gtctcaaaaa 60 

aaaacaaaag cggagggggg gaagttaaaa cattgttagt naattctggg tgaatggatg 12 0 

gtattgccta ccaaaggctc taaatttgag gcctaaatct ctgtgttaaa aggcataatg 180 

gccaggcacg gtggctcacg c 201 

<210> 33 

<211> 401 

<212> DNA 

<213> Homo sapiens RAB272444039_GT (925) 
<220> 

<2 2 1 > misc_f eature 

<222> (201) . . (201) 

<223> n is k (t/g) ) 

<400> 33 

gggagttggg ggcaggcagg ttttcaaaat aacagatctt tcaaggtttg ggcatggtgt 60 

tgagggcgac agccttctta tctgagcttg cagtccagtt agtgaaagcc tggagttagt 12 0 

ggaattaccc catctttcag cagaaaatca ttctagtcta taccagacta tactcccacc 180 

tccatcctgc aagtccatac ntggctttct catcactact tatcactact aggtgaagac 240 

aatttaatgt taagtctcaa ttgatggtat attttcatat aaacaatttt tgttctctta 300 

tttattattc aagtcctgag tagtattcct agggcctgtt ttccagaaag aaaatactcc 360 

actcctcaaa tacagaaatc taataacgta aatgattttt g 40 i 



<210> 34 
<211> 2726 
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<212> DNA 

<213> Homo sapiens CYP3A4E7_117 (664802) 
<220> 

< 2 2 1 > mi s c_f eatur e 
<222> (1466) . . (1466) 
<223> n is y 

<400> 34 

ctgggactag agtctgcaca tttaactatg ggtggtgttg tgttttgtgc ttagatggtc 60 

cctatcattg cccagtatgg agatgtgttg gtgagaaatc tgaggcggga agcagagaca 120 

ggcaagcctg tcaccttgaa agagtaagta gaagcgcagc catggggttc tgagctgtca 180 

tgaacccctc cagctgcctg ccatggagct gatattcctg ctgttgggtt attccagtga 240 

ccagacaaaa ggagggctgt ggtaatgcaa cttcaatggg tctcccaaga tggggcagct 300 

ccgatgagga ggtggggcag ctggaggaaa aggatcttct cccctgtgca caggggccag 360 

ggtttacata tccattaaat tgtcaccttg gatattctag aagactaaat atatccttta 420 

gggggaaaaa gtgtgattgt accaaagttt taagcatgga gtgtatggga tggtggaagg 480 

ggaaggcact tggtatctgt tggttggcag tgagtaggtt gggagagtta taatggagaa 540 

cttagaataa ctttgatcat ttcatgtttt tttctgagga tatcagtaga atactaaata 600 

ttaaaattcc taccatttct ttttcctcca gtctcaaaga gagagggtgg taaaaacact 660 

ataggtaggg caagcctatt atttgctatc tacacttatg cagtaaaaac aggtgtaatc 72 0 

tgagtttgtc ctgggcagac cagggatatg tggtcactca ctatagaaat ttccaaatca 780 

aattttgaga gatttttttt taaccaggac attattggtc attatatttt acaaaaataa 840 

ttctgctgtc agggcaacct cagctcacca cagctgggga tagtggaatt ttccaaagct 900 

tgagcaggga gtatagagaa taaggatgat atttctagga gctcagaaca gggtactgtt 960 

gctttgtaaa gtgctgaaga ggaatcggct ctgggcatag agtctgcagt caggcaatat 1020 

cacctgtctt gagcccctta ggaagagtta attattctac tcttgttctg ctgaagcaca 1080 

gtgcttaccc atcttgtatc atccacaatc aatacatgct actgtagttg tctgatagtg 114 0 

ggtctctgtc ttcctatgat gggctccttg atctcagagg taggtctaat tcagttcagt 1200 

gtctccatca cacccagcgt agggccagct gcatcactgg cacctgataa caccttctga 1260 

tggagtgtga tagaaggtga tctagtagat ctgaaagtct gtggctgttt gtctgtcttg 1320 

actggacatg tgggtttcct gttgcatgca tagaggaagg akggtaaaaa ggtgctgatt 1380 

ttaattttcc acatctttct ccactcagcg tctttggggc ctacagcatg gatgtgatca 1440 

ctagcacatc atttggagtg aacatnctct caacaatcca caagacccct ttgtggaaaa 1500 

caccaagaag cttttaagat ttgatttttt ggatccattc tttctctcaa taagtatgtg 1560 
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gactactatt tcctttaatt tatcttkctc tcttaaaaat aactgcttta ttgagatata 1620 

aatcaccatg taattcakcc acttwaaata tacagttcag tgatttgtag tacatttgaa 1680 

gatatgtgtg accatcatca ttttaaactt taaaactttt tttgtcaatc tagagacctc 1740 

atacattttt agctatcagc cccctgtcac aaaccctgtc atcatatgca accactaatc 18 00 

aactttctgc ttctatggat ttgcctattc tggacacttc atagaaatga tattaattca 1860 

tcagggtttt ttattctcta gttcatgaat ttgtacttta gtctgtatca ttttctttct 1920 

tctgctggct tcaggcttag tttgcccttc ttcgtttact atgttgtggc atgaacatag 1980 

attactgatt tgtgattttt ttgttcctct aaatttagac at t acagctg take 1 1 tccc 2 040 

tctgagcact tectttgeta aatcccatga gattgtggcc tatcacatct tagttttgtt 2100 

cacctcaaaa cagtttctat ttgccctttg ggtttctact ttgactcatt gggtacttaa 2160 

atgtttatta tttaacttcc acatatgtgt gagtttctca attttctttc ccttattgat 2220 

tttatcttta ttccatgata ggtgacagag atatgctgtg ttatttctat cttgactacc 22 80 

tactatttct tgaacagcaa gattaatttt gagcttcaga ttatgatttg ggttattcta 2340 

ggagactgta gtccaataga taaaggcaaa gagattaggg cattgaattt tgttcctttt 2400 

atccttcaaa agatgeacaa ggggctgctg atctcactgc tgtagcggtg ctccttatgc 2460 

atagacctgc ccttgctcag ccactggcct gaaagagggg caaaagtcat agaaggaatg 2520 

gcttccagtt gagaaccttg atgtctttta ctcttctggt tggtagagaa aactagaatt 2580 

gctccaggta aattttgeae attcacaatg aatttctttt tctgtttttg ttttgttttt 2640 

cctacagcag tctttccatt cctcatccca attcttgaag tattaaatat ctgtgtgttt 2700 

ccaagagaag ttacaaattt tttaag 2726 

<210> 35 
<211> 631 
<212> DNA 

<213> Homo sapiens CYP2C8JRS1891071 (369) 
<220> 

<221> misc_feature 
<222> (75).. (75) 
<223> n is r 

<400> 35 

taatctgtct aaatttgatg acacaattta aaatgacatc tttgtacaat ggaggaggat 60 

gacagagatc agtanaaaca gtatggcagt agcaaaataa gtaaagcact gatgaagtgt 120 

ctggatttca gcaaaggtaa tttgtggtaa ggagagccag cataaattgc cctagtattg 180 

aatgttggtt ttattatgaa aagtccactt tgaacagtag gttcatttct cattttaaaa 240 

attccatget etaatgetgt ggtggggaga tgaaaacaat ctttattgaa gcataagtgg 300 
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aaattctaga attgtactga ggcatcctga cataaattcc agtctgggaa gtaatctaaa 360 

agttagtctc ttacaaaggt gtttctattt aagcagaggc catacctaaa ggaattttat 420 

tattctagga gtgtgtttca taaaaatgct atttgaccaa atagggacat ttggaagggg 480 

gtttaataat tgcatctttc acatacaact tttctttaga atttacaatt tacccttaga 540 

gtaaactcta catttcctta gaatttacat ttaaatagtt cctgctttgc agcagataac 600 

ataccttttt ccctgtgtca ggatcccact g 63! 



